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SPECIAL EXPLORATIONS IN THE IMPLE- 
MENT-BEARING DEPOSITS ON THE 
LALOR FARM, TRENTON, N. J.* 


By permission of Professor F. W. Putnam 
a number of geologists and archeologists 
were invited by me to conduct independent 
investigations on the Lalor farm in Tren- 
ton, N. J., with a view to verifying the con- 
clusions at which he had arrived concerning 
the age of the artifacts found in the gravel 
at that place. Asa result of the invitation, 
Mr. H. C. Mercer, Professor Arthur Hol- 
lick, Dr. H. D. Kiimmel and Professor Wil- 
liam Libbey met with me upon the ground, 
and we availed ourselves of the facilities 
afforded us by Mr. Ernest Volk, who has 
been for several years engaged in explora- 
tions in the vicinity of Trenton, under the 
direction of Professor Putnam, in the in- 
terests of the Peabody Museum, Cambridge, 
Mass.; the Columbian Exposition, of Chi- 
cago, and the Museum of Natural History 
of New York City. I was upon the ground 
the 25th, the 26th and the 28th of June, 
and September 13th and 14th, 1897. At this 
time Mr. Mercer was present every day but 
the 13th of September, and Professor Hol- 
lick every day but the 28th of June and 
the 14th of September, while Dr. Kiimmel 
and Professor Libbey were present for only 
a single day. 


* This paper will be followed by others on the same 
subject.—Eb. 
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The farm on which such generous privi- 
leges have been granted by the Misses Lalor 
is situated on the terrace upon which the 
city of Trenton is built, about a mile below 
the city, overlooking the Delaware river 
from the edge of the terrace, which here de- 
scends abruptly to the flood-plain of the 
Delaware, about forty feet below. That 
this farm is within the limits of the so- 
called ‘Trenton gravel’ is conceded by 
every one, and is clearly evident from a 
gravel pit which has been recently opened 
not more than three hundred yards to the 
north. In this pit, which has been worked 
to a depth of about twenty feet, the general 
sand and gravel are very distinctly strati- 
fied, with the lines of bedding and cross- 
bedding perfectly distinct up to within 
three or four feet of the surface. Many 
boulders, some of them two or three feet in 
diameter, occur in the lower part of the de- 
posits. A large pile of boulders which had 
been thrown aside by the workmen well 
illustrates the observation early made by 
Professor Cook and Professor Shaler, that 
the material of the Trenton gravel is almost 
entirely derived from the upper part of the 
valley of the Delaware river, and is to that 
extent local material. 

There is but one theory entertained by 
geologists at the present time concerning 
this gravel, which is, that it is a delta de- 
posit made by the glacial floods which came 
down the river from the melting of the ice 
which formed the Belvidere terminal mo- 
raine, about seventy miles above Trenton. 
Through that distance the gradient of the 
river is about three and a-half feet to the 
mile, and the valley is narrow, so that the 
abundant floods of that time could easily 
bring down the excessive amount of débris 
released by the melting ice. On reaching 
tide-water and a broader valley at Trenton 
the swollen streams of that epoch rapidly 
built up the fifty-foot delta terrace upon 
which the city stands. This terrace is from 
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two to three miles in diameter, upon the 
New Jersey side, and wherever excavated 
shows substantially the same phenomena 
described in the pit adjoining the Lalor 
farm, which is about the middle of the 
special enlargement of the deposit from 
north to south from which the gravel re- 
ceived its name. 

The excavations made by our party were 
upon the summit of this delta deposit, be- 
ginning from the biuff where it faces the 
river valley to the west, and which breaks 
down to the level of the flood-plain, forty 
feet below, with as steep a descent as the 
gravel would naturally maintain, the slope 
being now covered with a luxuriant growth 
of forest trees. 

As our investigations were made with 
reference to verifying the conclusions of Mr. 
Ernest Volk, it is proper to state the main 
results of his work. Mr. Volk has carefully 
dug over the area stretching back from this 
bluff for a width of about three hundred 
feet and a length of something like twenty- 
five hundred feet. Over all this area he has 
sunk trenches a little over three feet in 
depth, and carefully noted the evidences of 
human occupation, together with the char- 
acter of the deposit and the depth at which 
the artificial objects have occurred. All 
this material gathered by him is to be found 
carefully labelled, but for the most part un- 
reported upon, in the museums above re- 
ferred to in our first paragraph. Mr. Volk’s 
work has shown that the upper twelve 
inches of this surface contains more or less 
signs of vegetable mould, and a very large 
number of chips and chipped implements 
made from flint and jasper, with occasional 
chipped pieces of argillite. Many other 
indications of the ordinary occupation by 
Indians also occur in this upper foot of soil; 
such as pieces of pottery, the bones of 
animals which had been used for food, and 
pieces of charcoal. Occasionally, also, 
there are pits running to a depth of two or 
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three feet in which are similar objects down 
to the bottom. 

But in the compact undisturbed sand 
from one foot below the surface through 
the two feet or more of the lower part of 
the trenches Mr. Volk reports that he has 
found no pottery or charcoal or chipped 
fragments of jasper, flint or quartz; but 
that he has found, sparingly scattered 
throughout the entire mass, many chipped 
fragments and implements made from argil- 
lite, these occurring frequently near the 
bottom of the trenches, three feet and more 
below the present surface and two or more 
feet below ordinary signs of recent disturb- 
ance. 

At the first visit our own work consisted 
in the digging of one long trench from near 
the edge of the bluff back through a dis- 
tance of twenty-one and a-half feet. Its 
width was three and three-quarters feet, 
and its depth a little over three feet. This 
was immediately north of the ground which 
has been explored by Mr. Volk. We also 
dug three other pits, one being about twenty 
feet farther north, which was 7} x 44 feet; 
another, thirty feet east of the second, 
which was six feet square; a fourth, one 
hundred feet still farther east, and on 
ground about one foot higher, which was 
four and a-half feet square. 

After careful examination we fixed upon 
fifteen inches as the limit of probable or 
possible ordinary disturbance, and had 
all the superincumbent soil removed from 
the trenches to that depth. We then had 
narrow excavations made two feet lower or 
to a total depth of forty inches, in some 
cases going still fartherdown. Having pre- 
pared a smooth perpendicular surface, the 
work was subsequently done by carefully 
scraping off the face of the excavation with 
a trowel, and when any object of stone was 
encountered, all were called to witness it 
in place before removal. In this way a 
total amount of three hundred and twenty- 
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five cubic feet of the deposit was carefully 
examined. This is equivalent to a trench 
forty feet long, four feet wide and two feet 
deep ; this being the lower two or more feet 
of the material removed. 

Number of Objects Found.—As a result of 
this examination during the first visit, there 
were found in the lower two feet of undis- 
turbed soil fifteen chipped fragments or im- 
plements of argillite all covered with a deep 
patina, two thick flakes of jasper and three 
of quartz, with a few broken stones. There 
were found and counted also between three 
hundred and four hundred pebbles ranging 
from the largest, which was 84 x 4} x 24 
inches, down to numerous ones the size of a 
French pea. Many of them were from one 
to two inches in diameter. The implements 
were scattered pretty evenly through the 
entire mass of gravel. The upper five 
inches contained four; the second five, seven; 
the third five, four; the fourth five, five. 
Besides this there were six battered or 
broken pebbles, showing artificial origin, 
but all these were in the upper six inches 
of our stratum. Of the quartz and flint 
flakes, two were found in the upper four 
inches, two from ten to twelve inches down, 
and one at a depth of eighteen inches. 

The Character of the Strata.—Beginning at 
the top, there is first a stratum of fifteen 
inches to be excluded. The upper seven 
inches of the stratum under consideration 
consists of compact sand in which there are 
no signs of bedding or disturbance of any 
sort. 

Below this occurs, over most of the area, 
a reddish, clayey band, about a-half inch 
thick, which extends in a wavy line, often 
thinning out so as to be almost impercep- 
tible. 

Below this is a stratum of yellowish 
sand, similar to the first, about six inches 
thick. 

Below this is a second continuous reddish 
band slightly waved, but far less so than 
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No. 1, and about two inches thick, thinning 
out, however, in places to half an inch or 
slightly less. 

Then occurs another stratum of yellow- 
ish sand, about four inches thick. 

Still lower comes reddish clay, * ten inches 
thick, partly divided by an irregular stra- 
tum of sand, two or three inches thick, run- 
ning through the middle of it. In some 
places, however, the clay bands coalesce, 
and the sand continues along the line in 
lenticular masses. This clay stratum rests 
upon the more completely washed sand and 
gravels which form the great mass.of the 
terrace. 

Analysis of these Strata. —The predominant 
material in the entire thickness examined 
is sand, but there is mixed with it a vary- 
ing amount of clay and iron, both being 
specially concentrated in the red bands. I 
have had specimens from these strata ana- 
lyzed to determine the relative amount of 
clay, sand and iron contained in them. 
The specimens were first thoroughly and 
repeatedly soaked and shaken in water, 
which was poured off immediately, carry- 
ing everything which could be held in sus- 
pension, and leaving the sand thoroughly 
washed. . After being allowed to settle 
twenty-four hours, the water was siphoned 
off and the residue thoroughly dried. This 
was then compared in bulk with the residue 
of sand which had also been dried. All the 
specimens were treated in a similar manner. 
The results were, beginning at the top: 

Ist sand stratum, 18% suspended mat- 
ter; 2d sand, 16% ; 3d sand, 14% ; under- 
lying sand, 7%. Of the red bands, Ist red 
stratum, 24% suspended matter; 2d red 
stratum, 27% ; 3d stratum, 27% ; 4th (or 
lower part of 3d) stratum, 37%. The 
amount of iron contained in the fine sedi- 
ments so far as analyzed was as follows: 


* Throughout 1 use clay as signifying simply sedi- 
ment so fine that it is held in suspension in water for 
an appreciable time. 
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from the 2d sand, one-half of one per cent, 
of the whole amount ; of the 2d red stra. 
tum, one and one-half per cent. of the whole 
amount, and the same for the 4th red stra. 
tum. These red bands, therefore, are not 
to any appreciable extent segregations of 
iron. The iron scarcely more than suffices 
to give the color. The analysis shows, 
therefore, that these red bands contain from 
25% to 33% more clay than is found in the 
interstratified strata of sand. 

While the water-worn pebbles were dis- 
tributed more or less through the entire 
mass, they are specially abundant in and 
below the second, third and fourth reddish 
clayey accumulations. These pebbles vary 
in size, as has been said, from those several 
inches in diameter down to small pieces of 
gravel. Pebbles from one to two inches 
are numerous. The largest one referred to 
was imbedded in the clayey stratum, No. 2, 
just as if dropped into the clay and pressed 
nearly through it, crowding lower down 
two or three smaller ones which underlay 
it. This was found in the longer trench, 
thirty-two inches below the surface, or 
seventeen inches below our selected zone 
of doubt. This was about three feet dis- 
tant from the locality of one of our best- 
formed chipped argillite scrapers, which oc- 
curred three inches lower down in the 
deposit, and beneath the clayey stratum. 
As I personally removed with my trowel all 
material in this section, I know that the 
clayey stratum containing the large pebble 
was continuous and unbroken, not only be- 
tween the pebble and the point directly over 
the argillite implement, but for two or three 
feet upon the other side, and that pebbles, 
large and small, were frequently struck by 
the trowel along the entire distance. 

The implement above referred to was lo- 
cated carefully and photographed by us. 
The first clayey band over it was here about 
two inches thick and so compact as to give 
distinct special resistance to the trowel 
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wherever it was struck. Its level was 
twenty inches below our zone of doubt, or 
thirty-five inches below the surface. Upon 
our last visit, however, two well-formed 
argillite implements were found at still 
greater depth, and if possible in still more 
unequivocal position. One of these, found 
by Professor Hollick, was in the main trench 
more than twenty feet farther east. This 
was, also, below the second clayey band, 
which is here nearly ten inches thick. The 
implement was three feet five inches be- 
low the surface, or twenty-six inches be- 
low the arbitrary line we had fixed as our 
zone of doubt. The order of strata was as 
follows: one foot, disturbed soil; eighteen 
inches, compact yellow sand; first wavy 
reddish clayey band, one-half inch; yellow 
sand, two inches; second reddish clayey 
stratum, with inclosed lenticular sand 
patches, ten inches; sandy layer, five 
inches, containing the implement ; reddish 
clayey band, five inches. Below this, with- 
out any signs of unconformity, were several 
successive alternating strata of sand and 
reddish clayey material to the total depth 
dug, six feet nine inches. There was every 
indication that the entire deposit up at 
least to the upper wavy reddish clayey 
stratum was built up by a continuous pro- 
cess of water deposition, the upper portion 
representing the waning cycles of deposi- 
tion characteristic of floods which were 
reaching their limit both by reason of in- 
creased elevation of the flood-plain and of 
a diminution of the water supply. 
Eight feet north of this implement, across 
the end of the trench, with the strata con- 
‘ tinuous between, Mr. Volk had previously 
photographed another argillite implement 
in place one inch lower than this and be- 
neath almost exactly the same succession 
of strata. Again, on the face of one of our 
earlier pits farthest from the bank, about 
forty feet disant from this one, we found on 
the second visit and photographed, and Mr. 
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Mercer took out with his own hands, a well- 
formed argillite implement three feet three 
inches below the surface, or two feet below 
our arbitrarily chosen line of doubt. There 
were two of the clayey bands above this, 
the order being closely similar to that de- 
scribed in the trench. The second of the 
clayey bands, which is here about two inches 
thick, contained a pebble more than two 
inches in diameter, which was pressed down 
into the stratum as if by its own and the 
superincumberent weight. On removing 
the pebble the clay adhered to it, but was 
not cemented to it. It could all easily be 
removed with the fingers. Two or three 
feet east of this implement were the marks 
of the tap-root of a tree which had pene- 
trated all the strata to a depth of something 
over two feet. It was perfectly easy to 
distinguish the course of this root, but there 
were no other signs of such disturbance 
around the face of the exposure in the vi- 
cinity of any of the implements described, 

Extent of the Reddish Clayey Bands.—To 
determine the extent of these deposits and 
the manner of their formation, pits were 
dug at three points, from two hundred to 
five hundred feet farther in from the edge 
of the bluff. Two of these were upon a 
slightly elevated ridge, from two to three 
feet higher than our main trench, being the 
highest portion of the plain. The other 
was in the center of a shallow basin, towards 
which there was a gradual slope in every 
direction, it being from two to three feet 
lower than the trench and about two hun- 
dred feet away. In all these pits the suc- 
cession of strata was similar to those in the 
main trench, with this difference, however, 
that the reddish clayey bands were encoun- 
tered several inches lower down in the cen- 
ter of the basinlike depression than upon 
the higher elevations. This effectually dis- 
poses of the theory that the slight irregu- 
larities in the surface were produced by wind 
action. If the elevations were wind accu- 
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mulations the sand would be thicker there 
than in the depressions, but the opposite was 
the case. The slight irregularities of the 
surface, therefore, are the result of original 
motor deposition and not of wind action. 
Observations upon other portions of the 
delta terrace revealed the same condition 
of things. In the gravel pit already re- 
ferred to, about three hundred yards to the 
north, the succession in the upper three or 
four feet exposed is substantially the same. 
The clayey bands are distinctly apparent, 
and the whole structure is conformable. 
In this pit there occurs, and was photo- 
graphed by us, a thick deposit of fine sand 
near the bottom, containing thin wavy 
bands of stratified clay, very similar to the 
upper one described in our main trench. 
Again, about a mile distant, toward the 
southeast, near the park, an excellent 
exposure of the terrace shows the same 
succession. With this, also, agrees the 


description given by Mr. Volk of his 
explorations on the same terrace in 1891, at 
a point about half way between the park 


and the present explorations. (See Pro- 
ceedingsof the A. A. A. S., Vol. XLII., 
1894.) In describing the strata, he says: 
“The soil in this place consists of nine 
inches of black or subsoil, tilled land, over- 
lying an undisturbed sandy loam composed 
of quartz sand, colored by iron and mixed 
with a yellow soil, the sediment of muddy 
water, the whole having a light yellow 
color. Three feet below the surface is a 
somewhat uneven stratum of red clay 
mixed with sand.” 

From all this it is clear that this deposit, 
up at any rate to the upper line of reddish 
clayey band, is part and parcel of the Tren- 
ton gravel. 

A most natural explanation of the depo- 
sition of these successive strata of sand 
and clayey bands is at hand in the closing 
floods of the glacial period which confessedly 
built up the terrace to within a few inches 


SCIENCE. 


(N.S. Von. VI. No. 143 — 


of several of the implements found in place, 
All the phenomena can easily be accounted 
for by the forces then known to be in opera- 
tion. The floods accompanying the close of 
that stage of the glacial period which 
formed the terminal moraine crossing the 
river at Belvidere brought down the débris 
from the melting ice until the delta terrace 
was built up to a height of about forty-seven 
feet. This, all readily admit. But it is 
easy to see that as the delta grew higher, 
and the material accessible to floods dimin- 
ished, the closing deposits would consist of 
finer material, the conditions being some- 
what like those of ordinary flood-plains, 
only in this case the forces were more ex- 
traordinarily variable and vast in their 
proportions. In the last stages of this epoch 
we may well suppose that during the 
months of July, August and September the 
waters running over this delta terrace were 
occasionally swollen enormously, though 
the elevation overflowed was such that any 
large masses of boulder-laden ice were 
prevented from sweeping over it, such as 
did during the earlier stages of the deposit. 
These floods would easily distribute large 
quantities of sand along the edge of the ter- 
race of the main stream, extending back for 
an indefinite distance or to the slightly 
higher deposits that had previously been 
made, and this under conditions so uniform 
that several inches might be accumulated 
without signs.of bedding. On the subsi- 
dence of the floods the clayey strata would 
naturally accumulate, as shown in these de- 
posits. 

But how did the implements become in- 
corporated in the strata? By a process 
which is perfectly natural and credible. 
During the larger part of the year, when 
the melting of the glacial ice was proceed- 
ing at a slow rate, vast bars and abandoned 
channels of the main pebbly deposits of 
sand and gravel would be exposed, afford- 
ing to the aboriginal inhabitants a choice 
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field for procuring argillite boulders, with 
an occasional one of quartz or jasper, from 
which to make their favorite implements ; 
while the conditions connected with the 
head of tide-water doubtless made it then, 
as later, a favorite hunting and fishing 
ground. Few things have ever impressed 
me so much as the abundance of life of all 
sorts at the head of the inlets, both in Alaska 
and Greenland, into which large glaciers 
pour their currents of ice-cold water. The 
implements and chips lost by the natives 
on these temporarily abandoned stretches 
of gravel and sand bordering the main cur- 
rent are the ones mingled with scattering 
pebbles which were swept into their present 
position upon the Lalor farm by the subse- 
quent floods of the season. 

But this condition of things did not re- 
main long. After the flooded Delaware 
ceased to receive superabundant glacial 
débris and an excessive supply of water from 
the melting ice it not only ceased to build 
up the terrace, but began speedily to cut 
and enlarge its present channel, leaving the 
surface of the delta terrace forever after 
undisturbed by its action. The terrace is 
now about forty feet above the flood-plain. 
Thus we have a natural and perfectly 
credible method for accounting for the phe- 
nomena in question. 

It is, however, not only incumbent to 
provide an adequate cause for such phe- 
nomena, but we are in duty bound to give 
sound reasons for excluding other hypoth- 
eses which may be supposed to account 
for the facts. One hypothesis is that the 
clay band No. 2 has been produced by seg- 
regation, and so may have been formed 
over the implements found underneath it 
since their deposition. But the stratum 
contains only a slight amount of iron in ex- 
cess of that found throughout the entire 
sand deposit. There still remains the ex- 
cessive amount of clay which characterizes 
the stratum. It can scarcely be possible 
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that that was segregated over so extensive 
an area after the whole had been deposited. 
Besides there must be something to account 
for the slight excess of iron which char- 
acterizes the red stratum. It is not only 
slightly excessive in amount above what is 
found in the accompanying sand, but is 
different in color; that being yellow and 
this red. 

The suggestion that this clayey stratum 
No. 2 is an old wind-blown surface encoun- 
ters several insuperable objections. 

1. Its extent and uniformity are greater 
than could be obtained by a wind accumula- 
tion. 

2. It contains large numbers of pebbles 
too great for removal by winds. As already 
mentioned, one of these was several inches 
in its longest diameter, and many were over 
an inch in diameter. To the suggestion 
that these may have been brought upon the 
surface by human agencies at the same time 
that the chipped flakes were lost, it can be 
answered that many of these were too small 
to have offered any inducement to anybody 
to have brought them up into that place, 
and they are scattered through the forma- 
tion so uniformly that they indicate distri- 
bution by natural agencies ; while their oc- 
currence in the clayey stratum points to 
water, and not to wind, for their distribu- 
tion. Especially significant were the two 
or three small pebbles underneath the large 
one which lay as if pressed by the weight 
of the larger pebble into and almost through 
the clayey stratum. 

To the suggestion that these pebbles had 
been brought up from the lower strata by 
overturning of trees, it is to be said that if 
that was the case it must have been before 
the formation of the clayey stratum since 
that by actual observation was continuous 
and undisturbed for a distance of many feet 
on either side of many of these pebbles. 

To the theory which would account for 
the iron in the stratum through the oxida- 
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tion of the vegetable accumulation occur- 
ring upon the surface, it is to be replied 
that this would not account for the accum- 
ulation of clay, but rather it needs the 
accumulation of clay to arrest the soluble 
iron in its downward progress. Whatever 
may be true of that upper and more wavy 
film of reddish material, it cannot well be 
maintained that stratum No. 2 is of a dif- 
ferent origin from that of the thicker strata 
3 and 4, the last of which rests directly on 
the acknowledged glacial gravel. In case of 
these it cannot be maintained that they 
are the results of a progressive oxidation 
proceeding from the surface downwards, 
since they are distinctly separated by the 
strata of yellow sand. There must have 
been something in the original deposition 
to have determined the relation of these 
differently colored strata to each other, and 
that original stratification has not been to 
any great extent disturbed by subsequent 
agencies. 

If these red bands are the results of oxi- 
dizing agencies connected with vegetable 
deposits, they must still be placed long ante- 
rior to the accumulation of vegetable mould 
which is now upon the surface ; for in many 
eases Indian pits are found in which the 
vegetable mould is entirely unaffected by 
oxidizing agencies; and, as this farm is 
known to have been occupied by the whites 
two hundred years, we have a partial meas- 
ure of the slowness with which vegetable 
matter decomposes in this soil. 

Furthermore, if the action of tree roots, 
worms and other small animals were so 
great in breaking up and destroying the 
lines of stratification two or three feet be- 
low the surface, as some have supposed, 
these clayey strata must be very recent, 
else they would have been completely ob- 
literated. But their integrity is a complete 
answer to the theory that the soil down to 
a depth of four feet is everywhere necessarily 
disturbed through the lapse of long periods 
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of time. In the present case every attempt 
to account for the clayey strata 2, 3 and 4 
otherwise than by the agency of water is 
beset with insuperable difficulties. There 
are none of the marks of those other sup- 
posed agencies left to indicate their activity, 
Whereas, with the acknowledged floods of 
water rising to within a few inches of these 
deposits, it is easy to believe in the exten- 
sion of this agency in building up the de- 
posits of the superincumbent fifteen inches, 
If any one denies this natural and easy ex- 
planation he is bound to bring forth rea- 
sonable evidence to the contrary. To ad- 
duce complicated hypotheses involving in- 
adequate and unknown causes of which 
there are no signs present, is not sufficient. 

The evidence that the implements found 
below stratum No. 2, forty-one inches be- 
low the present surface, and only five inches 
above the action of acknowledged glacial 
floods, belong to the deposits of the glacial 
floods is sufficient, I believe, to convince 
any one who comprehends all the facts. At 
any rate, it is in the highest degree hazard- 
ous to assert that the problem of their age 
is insoluble, and that no trustworthy infer- 
ence concerning it is possible. For a short 
time the facts can remain open for the ob- 
servation of others. Let any one who is in 
doubt visit the locality and see for himself. 

Professor Libbey of Princeton University 
spent the afternoon of September 14th with 
us on the ground when all the exposures 
were open to inspection. These he photo- 
graphed and carefully examined with ref- 
erence to all the questions involved. In 
respect to them he writes as follows: 
“ Princeton, September 20, 1897. I take 
pleasure in putting on record my opinion 
with reference to the deposits which we 
studied together last week. There is no 
doubt in my mind as to the origin of the 
deposits in which the various implements 
were found. The lower gravel layer im- 
mediately below is undoubtedly due 0 
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water action, and I cannot believe that the 
banded region composed of sand heavily 
mixed with clay could have been laid down 
in any other way than those just below. 
Certainly no wind action can ever be held 
responsible for such level and uniform de- 
posits over such an area, but it might rather 
be explained by a change in level affecting 
the velocity of the current—in fact, I be- 
lieve the existence of this bed can be ex- 
plained only in this way.” 
G. FREDERICK WRIGHT. 
OBERLIN, September 20, 1897. 


PROFESSOR RUDOLPH HEIDENHAIN. 

Tue announcement of the death of Pro- 
fessor Rudolph Heidenhain, though not en- 
tirely unexpected, will call forth in physio- 
logical circles a note of deepest regret. It 
brings to memory the names of Bricke, 
Helmholtz, Karl;Ludwig and Emil DuBois- 
Reymond, members of that coterie of brill- 
iant scientists whose unusual ability for 
many years attracted to the German labora- 
tories students of medicine from every part 
of the civilized world. And with these 
names are largely associated the remarka- 
ble transformation and progress which 
physiological science has experienced since 
the days of Johannes Miiller. 

Rudolph Peter Heinrich Heidenhain was 
sixty-three years of age at the time of his 
death, having been born Marienwerder, 
January 29,1834. The elder Heidenhain 
was a physician, and it was not strange 
that the young man should inherit an en- 
thusiasm for the natural sciences; it is 
told, in fact, that his interest in the work 
to which his life was devoted was early 
aroused by the reading of Volkmann’s 
‘Haemodynamik,’ which had just been 
added to the father’s library. Heidexhain 
pursued the usual university medical 
studies at Konigsberg, Halle and Berlin, 
receiving his degree at the latter place in 
1854 with a dissertation entitled ‘ De nervis 
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organisque centralibus cordis cordiumque 
ranae lympaticorum.’ As assistant to Du- 
Bois-Reymond, the following three years 
were devoted to investigations in muscle 
physiology, a series of studies being pub- 
lished in 1856. In 1857 Heidenhain quali- 
fied at Halle as ‘ Privatdocent’ in physi- 
ology, with a thesis entitled ‘ Disquisitiones 
criticae etexperimentae de sanguinis quanti- 
tate in mammalium corporis exstantis’; two 
years afterward, in 1859, at the early age of 
twenty-five, he accepted the chair of physi- 
ology and histology at Breslau in Silesia, a 
position which he occupied until his death. 
Heidenhain obtained many official distine- 
tions during his academic career, and 
among these the Harveian medal with 
which he seemed especially pleased; he 
was a member of numerous learned socie- 
ties, and for many years enjoyed the title of 
‘ Geheimer Medicinalrat.’ 

The advent of Heidenhain to Breslau and 
to the institution in which, years before, 
Purkinje had been active, was followed by 
a series of physiological researches con- 
tinued almost uninterruptedly until the 
past year. These contributions have been 
marked not alone by the originality with 
which the subjects have been treated, but 
especially by a deep insight into the prob- 
lems presented and a thoroughness of in- 
vestigation and devotion of energy as untir- 
ing as it was characteristic. The results of 
these labors have had so important an in- 
fluence in determining certain chapters of 
physiology as taught to-day that it may, 
perhaps, be permitted to present a few frag- 
ments of Heidenhain’s work and to indi- 
cate their bearing. 

In 1864 appeared the well known mono- 
graph on ‘ Mechanische Leistung, Wiarme- 
entwickelung und Stoffumsatz bei der 
Muskelthatigkeit.’ Helmholtz had shown 
that the tetanic contractions of a muscle, 
when continued for some minutes, are at- 
tended by a production of heat, but it re- 
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mained for Heidenhain to demonstrate a 
rise of temperature amounting to 0.003- 
0.005°C. with each individual contraction. 
He discovered the fact that the amount of 
heat evolved by a muscle in contraction in- 
creases with its tension ; and in the demon- 
stration that a muscle which contracts 
without doing external work gives off more 
heat than does the working muscle on con- 
traction, the principle of the conservation 
of energy was illustrated by a significant 
experiment. 

To the student of physiology the muscle 
studies briefly referred to may seem to bear 
little, if any, relation to Heidenhain’s 
later investigations on the secretory pro- 
cesses in the organism. There was, how- 
ever, a single great problem which gave the 
impetus to most of the physiologist’s work. 
“ Thave endeavored all my life,’ he once re- 
marked to the writer, “ to learn something 
of the processes which go on in the living 
cells of the body. In my earlier studies I 
selected the muscle cells because of their 
large size. But I soon found that I could 
not reach the desired end by this means 
and accordingly I turned to the secreting 
glands, where I might better observe the 
entire cells under the microscope. Thus I 
have been carried farther and farther.” 
Heidenhain’s researches on the secretory 
processes have become classic, and his mas- 
terly volume on ‘ Absonderungsvorgange ’ 
published in 1883 in Hermann’s Handbuch 
der Physiologie will remain as a permanent 
contribution to physiological literature. 
The experimental researches which form 
the basis for these chapters, and in which 
Heidenhain enjoyed the assistance of a con- 
siderable number of co-workers in his labo- 
ratory, appeared in large part in the 
Studien aus dem physiolog. Institut zu 
Breslau, I.-IV., 1861-1868; in Pfliiger’s 
Archiv fiir Physiologie, and in Schultze’s 
Archiv fir Mikroskopische Anatomie. 

The tendency of physiolological research 
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at about the middle of the century had been 
in the direction of a distinctly mechanical 
theory of the secretory processes in which 
the physical forces resulting in filtration 
and diffusion were called upon to explain 


the known phenomena. The prevalentim- 
pression was in good measure due to the brill- 
iant teachings of men like Briicke and Lud- 
wig, although even the latter appreciated 
many of the difficulties which this aspect 
presented. It was left for Heidenhain to 
emphasize the inadequacy of any universal 
application of the current principles of 
physics and chemistry to satisfy the prob- 
lems presented in the secretory functions. 
He insisted, first of all, on enquiring into 
the specific changes which take place in the 
individual organs incidental to their ac- 
tivity; and here again we discover the 
fundamental notion which was the key- 
note to Heidenhain’s work, namely, the 
desire to investigate the ultimate seat of 
physiological changes, as he expressed it: 
‘Das Wesen der lebenden Zelle die iiberall 
in urspringlich einfacher oder differenzirter 
Gestalt die Vermittlerin und Tragerin des 
Geschehens ist.”* In expanding these ideas 
Heidenhain has been occasionally misun- 
stood, or unjustly accused of a belief in 
some ‘vital’ forces which transcend the 
possibilities of natural science. Indeed, I 
cannot refrain from referring to this fact, 
which always aroused regret in him ; for to 
one who is familiar with his work nothing 
can seem more unjustified than this sus- 
picion. No scientist of to-day will deny 
that the processes which go on in the 
living cells, that diffusion through a living 
membrane, is quite a different thing from 
the processes which can be provoked in 
these same elements after their death. 
This, however, does not imply the existence 
of other forces than the chemical and phys 
ical ones which continually manifest them- 
selves in the inorganic world. It merely 
*Hermann’s Handbuch der Physiologie, V., 11. 
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indicates that our knowledge of how these 
forces are exerted and how the energy of 
the cell is transformed is hypothetical or 
wanting; and not until this deficiency is 
made up can the physiological experiment 
be interpreted in simple physico-chemical 
terms. This was Heidenhain’s teaching. 

The study of the secretion of the bile 
early claimed the attention of Heidenhain 
and his pupils. Besides contributing valu- 
able data on the composition of this fluid 
and the conditions modifying its discharge 
from the liver, he made comparative meas- 
urements of the pressure under which the 
bile is secreted and the pressure in a branch 
of the superior mesenteric vein. In finding 
the bile pressure invariably twice as high 
as the blood pressure in the portal vein, he 
demonstrated for the bile, as Karl Ludwig 
had done in 1858 for the saliva, that secre- 
tion is not a mere act of filtration and thus 
a mechanical result of blood pressure. 

The year 1866 marked the beginning of a 
series of papers which have contributed 
more than all others to bring renown to the 
Breslau physiologist and which mark a dis- 
tinct advance in physiological knowledge. 
I refer to the brilliant researches on the 
salivary, gastric, pancreatic and other 
glands, in which physiological experiment 
was successfully combined with histological 
investigation. The facts discovered have 
been verified by numerous observers and 
are familiar to every biologist. Here was 
shown for the first time that in the 
secreting glands structural changes go on 
hand in hand with functional processes. 
With characteristic patience and thorough- 
ness the various glands were made the sub- 
ject of an exhaustive study and each new 
field afforded new problems and new results. 
For the salivary glands it was shown that 
the production of specific constituents and 
the secretion of water are more or less inde- 
pendent processes and thus the idea of dis- 
tinct trophic and secretory nerves was intro- 
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duced into physiology. For the pancreas, 
too, Heidenhain indicated indirectly the 
existence of specific secretory fibres, which 
Pawlow has since directly proved. The dis- 
tinction between serous and mucous glands 
was also pointed out on the basis of struc- 
tural, chemical and functional differences. 

In his studies on gastric and pancreatic 
secretion Heidenhain pursued with success 
the plan which had been found valuable in 
the case of the salivary glands, and we owe 
our knowledge of the minute structure of 
these organs during rest and activity in 
large part to the labors of this investigator. 
The fundus and pyloric fistulz are examples 
of the valuable methods of research devel- 
oped by him. Almost simultaneously with 
Rollet he announced the distinction between 
the central and parietal gastric cells; his 
discovery, in 1875, of the so-called ‘zymogen’ 
of the proteolytic enzyme of the pancreas 
has been followed by announcements of pre- 
cursors for other ferments and has added a 
new idea to the theory of secretion. 

Contrary to the older theory of Bowman, 
Ludwig had taught that the urine is ex- 
creted entirely through the epithelium of 
the Malpighian capsule, the fluid being 
eliminated in consequence of purely me- 
chanical filtration, and undergoing a subse- 
quent concentration by the diffusion of water 
into the lymph spaces surrounding the kid- 
ney tubules. Heidenhain’s experiments first 
demonstrated conclusively that the epithe- 
lial cells of these tubules take a prominent 
part in renal secretion. He did not fail to 
note, at the same time, the close depend- 
ence of secretory activity upon blood flow, 
i. é., upon material for cellular work and 
upon the presence of oxygen ; thus was em- 
phasized the teleological significance of 
Claude Bernard’s discovery that the blood 
vessels of secreting glands are greatly di- 
lated during glandular activity. 

The researches to which the later years 
of Heidenhain’s life were devoted followed 
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in the course prepared for them by the 
earlier investigations. In several compre- 
hensive and valuable papers on the his- 
tology and physiology of the intestine the 
inadequacy of osmotic forces to accomplish 
the work of absorption under many condi- 
tions is experimentally shown, the methods 
of the newer physical chemistry being 
drawn upon to yield results in a new field. 
Simple physical forces were supplemented 
by ‘ physiological ’ processes and the seat of 
these was assigned to the living epithelial 
cells. The researches on the formation of 
lymph which have appeared from the Bres- 
lau institute in recent years have opened 
up a broad field of inquiry that, together 
with the problems of absorption and transu- 
dation, is interesting physiologists to-day 
as perhaps few otherthemes are. Nowhere 
in Heidenhain’s hypotheses have simple 
physical factors been excluded ; but the dif- 
ficulty or inadequacy of the latter in ac- 
counting for all the facts known is made 
apparent. And remembering the many dif- 
ferences of opinion that have arisen, let me 
quote the words of Professor Michael Fos- 
ter: ‘In the controversy thus arisen, the 
last word has, perhaps, not yet been said, 
but whether we tend at present to side 
with Heidenhain, who has continued into 
the past thirteen years the brilliant labours 
which were, perhaps, the distinguishing fea- 
tures of physiological progress in preced- 
ing periods * * * or whether we are 
inclined to join those who hold different 
views, we may all agree in saying that we 
have, in 1897, distinctly clearer ideas of why 
secretion gathers in an alveolus or lymph 
in a lymph space than we had in 1884,’* 
The preceding must suffice in this place 
to indicate some of the advances which 
physiology owes to Heidenhain. If to these 
is added the mention of his researches on 


* Address to the Physiological Section, British As- 
sociation for the Advancement of Science, Toronto, 
1897. 
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the tonic contractions of sphincter muscles, 
on the heart and the nervous system, on 
hypnotism, ete., one cannot fail to be im- 
pressed by the broadness ofthe man. Asa 
scientific writer his style is interesting and 
convincingly logical. His two monographs 
in defence of vivisection * have been widely 
circulated. As a teacher Heidenhain en- 
joyed unusual success. His lectures were 
remarkable for the lucid treatment of every 
department of physiology and _ histology, 
and few physiologists, I venture to add, 
were so liberal in their demonstrations. 
With every chapter at once made historical 
as well as critical, and giving evidence of a 
very wide acquaintance at first hands with 
the literature of the subject, these lectures. 
would form an admirable text-book with 
which few of those now used on the Conti- 
tinent could favorably compare. The mod- 
est equipment of the old laboratory formed 
a striking contrast to the splendid results it 
yielded at the hands of a master. 

Heidenhain’s home life was charming 
and the reception within the family circle 
always cordial. To one associated with 
him in his work, nothing was more impress- 
ive than the man’s intense devotion to his. 
science. The indifferent student could ex- 
pect little sympathy from Heidenhain; but 
no attention was spared, no effort too great 
in behalf of the individuals who won favor 
in the Breslau institute. Logical argu- 
ment and unbiased observation character- 
ized Heidenhain’s presence in the labora- 
tory. His thoughts continually wandered 
into the realm of unanswered problems, 
and more than once in recent years did 
he express the regret that the days still 
left must be brief, at most, for the tasks 
awaiting completion. These fruitful labors. 
have, indeed, been ended too soon. 

LAFAYETTE B. MENDEL. 

YALE UNIVERSITY. 

* ‘Die Vivisection im Dienste der Heilkunde,’ 1879, 
and ‘ Die Vivisection,’ 1884. 
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PHYSICS AT THE DETROIT MEETING OF 
THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 

Section B of the American Association for 
the Advancement of Science met with Profes- 
sor Carl Barus in the chair and Professor 
Frederick Bedell as Secretary. ‘ Long Range 
Temperature and Pressure Variables in 
Physics’ was the subject of Professor Barus’s 
vice-presidential address, which has been 
published in full in Scrence. It was very in- 
teresting and was very well received. The 
address dealt with the historical develop- 
ment of pyrometry and piezometry, with a 
view to the present state of progress in 
these subjects, and with especial reference 
to their application to problems on the 
physics of the earth’s crust. 

The first paper on the list was by Pro- 
fessor F. P. Whitman and Miss Mary C. 
Noyes on the effect of heat on the elastic 
limit of copper wire. Their work was a 
continuation of a research on the effect of 
heat on Young’s modulus (published in 
the Physical Review, Vol. II., p. 277). The 
yield-point was found to increase as the 
wires were stretched, heated and cooled. 
From a long series of tests made on the 
same wire it appeared that the wire was 
approaching a permanent condition. If 
the wire was heated to a red heat, or if it 
was stretched considerably beyond its elas- 
tic limit at the start, it maintained a nearly 
constant state afterwards. There were 
curves shown which graphically represented 
the changes in the behavior of the wire. 

Professor A. L. Foley next read a paper 
on ‘Are Spectra.’ He examined the light 
coming from the are and found that it was 
due to concentric layers of different color. 
He used a concave grating to throw 
the spectra of different parts of the arc 
upon photographic plates. The outer layer 
was found to be strongest in the yellow. 
The upper carbon, whether positive or nega- 
tive, was covered toa greater depth with 
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the yellow flame. Inside the yellow was a 
blue area stronger at the positive carbon, 
and inside the blue and at the positive car- 
bon violet was found. 

Mr. Chas. F. Brush read a notable paper 
on the transmission of radiant heat by gases 
at varying pressures. Before describing his 
own investigations he referred briefly to 
those of Dulong and Petit, who used a 
large copper ‘balloon,’ about three deci- 
meters in diameter, coated with lamp-black 
on the inside, in the center of which the 
thermometer bulb was placed. In discuss- 
ing the cooling of bodies in vacuo Dulong 
and Petit fell into the grave error of deduc- 
ing the behavior of the last few millimeters 
of gas from that of the rest. In this way’ 
they arrived at their ‘Sixth Law:’ The 
cooling power of a fluid diminishes in a 
geometrical progression when its tension 
itself diminishes in a geometrical progres- 
sion. If the ratio of this second progres- 
sion is 2, that of the first is 1.366 for air, 
etc. Mr. Brush said that his own obser- 
vations show that this law can be ap- 
proximately true only in the case of a 
large balloon, and at pressures from a few 
millimeters upward; that there is no sug- 
gestion of it where a small balloon is 
used, and at small pressures it does not 
obtain with either large or small bal- 
loons; he found that in a small balloon the 
cooling effect of the last millimeter of air 
is nearly ten times as great as that of all 
the rest, up to atmospheric pressure, com- 
bined. It was through misplaced confi- 
dence that Dulong and Petit were led to 
place a value on the rate of cooling in 
vacuo, something like a hundred per cent. 
too high ; and as they derived the cooling 
values of gases by deducting the cooling 
effect of a vacuum from the total, all their 
values for gases are much too low. This 
error vitiates much of their other work. 
Mr. Brush carried his observations down to 
those made at one-twentieth of a millionth 
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of an atmosphere and found that the rate of 
cooling did not break down materially even 
then. To measure pressures he constructed 
two McLeod gauges. These gauges and their 
use Mr. Brush described in another paper 
on the measurements of small gaseous 
pressures. He gave, as an example of the 
delicacy with which small pressures were 
measured, the measurement of about two 
millionths of atmospheric pressure, with a 
probable error of only one part in three 
thousand of the quantity measured. From 
this he concluded that, with the apparatus 
described, small gaseous pressures might 
be easily measured with a probable error of 
less than a thousandth part of the millionth 
ofan atmosphere. Mr. Brush showed many 
figures and curves to illustrate his work. 

Professor W. A. Rogers read a paper on 
a final determination of the relative lengths 
of the imperial yard of Great Britain and 
the meter of the archives. 

Professor Nichols read Mr. S. G. Barnett’s 
paper on the influence of time and tempera- 
ture upon the absolute rigidity of quartz 
fibres. Mr. Barnett found no time effect 
even after three months and an exceedingly 
small positive temperature coefficient of 
about three ten-millionths. 

The discharge of electrified bodies by X- 
rays, by Dr. C. D. Child, was a subject 
which has been interesting scientific circles 
of late. The air, and in fact almost every 
gas, isan excellent insulator under ordinary 
conditions ; but when acted upon by X- 
rays it becomes for the time a conductor. 
The resistance offered to the passage of elec- 
tricity under these circumstances depends 
upon the pressure, temperature and kind 
of gas, as well as upon other more obscure 
causes. Dr. Child’s paper deals especially 
with the influence of the pressure of the gas. 
He finds that, when the pressure of the air 
is increased from a few millimeters of mer- 
cury up to atmospheric pressure, the rate 
at which electricity can be conducted by 
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the air in general increases to a maximum 
and then decreases again. The pressure at 
which the conductivity of the air is greatest 
depends upon the E. M. F. tending to send 
current through it. If the E. M. F. is high 
the pressure for maximum conductivity 
seems to be greatly in excess of atmospheric 
pressure and lies beyond the range of Dr, 
Child’s measurements. 

In addition to a careful study of the effeet 
of pressure upon the phenomena, Dr. 
Child has also investigated several other 
points, some of which have heretofore been 
in dispute. For instance, he finds that 
electricity can be continuously discharged 
from a charged body under the influence of 
X-rays, even when the body is covered 
with a solid insulator, such as a thin layer 
of paraffin. This result agrees with the 
observations of Professor J. J. Thomson 
and contradicts in part the conclusions of 
Lord Kelvin. Dr. Child has also studied 
the effect of X-rays developed by an indue- 
tion coil when the rate of interruption is 
varied. Many parts of Dr. Child’s work 
which cannot even be referred to here will 
go far toward explaining the irregular and 
contradictory results which most observers 
in this line have heretofore obtained. 

Professor F. P. Whitman described some 
investigations which he had made on the 
brightness of pigmented surfaces under 
various sources of illumination. The colors 
of the surfaces were ten in number, rang- 
ing through the spectrum. The flicker 
photometer was used for the comparisons, 
and some very interesting information was 
obtained. 

Professor H. 8. Carhart read a paper on 
the design, construction and test of a 1,250 
watt transformer which had been made un- 
der his directions by two of his students. 
The core type was chosen instead of the 
shell, for reasons of convenience, as the iron 
for the core could be cut at the tinsmith’s 
without a die. From the data obtained in 
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its test it appeared that the transformer 
agreed in resistance, regulation and effi- 
ciency almost exactly with the values com- 
puted in advance. The fallin E. M. F. be- 
tween no load and full load was 2.3 per cent., 
and the efficiency at full load was 95.4 per 
cent. This paper is published in the Elec- 
trical World for September 18, 1897. Dr. 
Karl E. Guthe described some experi- 
ments on the electrolytic action of con- 
densers. He used commercial condensers, 
and found polarization and recovery much 
as in an electrolytic cell. He showed sev- 
eral curves illustrating the results obtained. 
The graphical treatment of alternating 
currents in branch circuits in cases of vari- 
able frequency, by Professor H. T. Eddy, 
was a very full exposition of the subject. 
Many diagrams were shown, in which a 


whole series of assumptions as to the ca-: 


pacity and self-induction gave a correspond- 
ing series of curves. It would not be possi- 
ble to give a proper notice of Professor 
Eddy’s paper without reproducing many of 
his diagrams. 

Professor Alexander Macfarlane read an 
instructive paper on simple non-alternating 
currents. Professor A. G. Greenhill, of 
Woolwich, England, exhibited stereoscopic 
views of spherical catanaries and gyroscopic 
curves which were very interesting. The 
mathematics of each curve were given on the 
back of the card on which the stereoscopic 
projections of the curve were drawn. Pro- 
fessor Ernest Merritt read Dr. L. A. Bauer’s 
paper on the magnetic survey of Maryland. 

Professors G. S. Moler and Frederick 
Bedell exhibited apparatus adapted to deter- 
mining the frequency of an alternating 
current. The instruments here included 
are twoin number. The first one, which 
has already been described by George S. 
Moler ( Physical Review, March-April, 1897), 
consists of a small synchronous motor 
brought to speed by a crank handle con- 
nected with the motor by a suitable train of 
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gears. The apparatus contains an electric 
ally operated speed counter, so arranged 
that its reading gives the exact value of the 
frequency of the alternating current with 
which the synchronous motor is supplied 
The whole apparatus does not weigh over 
nine pounds. The reading is correct to 
within .05 of an alternation. The second 
instrument consists of a sonometer or 
monochord. The alternating current flows 
through a piano wire mounted upon a sound- 
ing board. The wire passes between the 
poles of a permanent magnet. By means of 
a sliding bridge the period of the wire may 
be made equal to that of the alternating 
current. This is indicated by the vibration 
of the wire. A scale is arranged so that 
the position of the bridge indicates the 
frequency directly. 

Dr. W. J. Humphreys gave an interest- 
ing account of some experiments on the ef- 
fect of pressure on the wave-lengths of the 
lines of the emission spectra of the ele- 
ments. He found a shift of the lines to- 
ward the red about proportional to the 
pressure and to the wave-length. The 
shift appeared to be independent of the 
temperature. Professor C. L. Norton de- 
scribed a new form of coal calorimeter. An 
abstract of his paper is in the Electrical 
Engineer of September 9, 1897. The coal 
is burned with oxygen inside the calori- 
meter in a platinum crucible, on a very 
thin dish of platinum perforated with a 
large number of holes near the edge. The 
lightness and good conducting power of the 
platinum crucible and plate assure their 
being at a high temperature during com- 
bustion, and to this is due the completeness 
of combustion. No trace of carbon monox- 
ide and no indication of soot is to be found 
in the resulting gases. Professor E. B. 
Rosa read Dr. F. A. Laws’ paper on a new 
form of harmonic analyzer. An electro- 
dynamometer was used. A current siau- 
soidal in character, and of frequency vari- 
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able in multiples of the main current, was 
sent through the fixed coil, and the main 
current through the other coil. The deflec- 
tion of the electro-dynamometer gave 
means of computing the magnitude and 
phase of the different components. 

Very interesting papers were read by Dr. 
N. E. Dorsey, on the determination of sur- 
face tension of water and of certain aque- 
ous solutions by the method of ripples ; by 
Professor Frank E. Bigelow, on the series 
of international cloud observations made 
by the United States Weather Bureau ; by 
Professor C. F. Marvin, on kites and their 
use by the Weather Bureau in the explora- 
tion of the upper air, and by Mr. B. B. 
Brackett, on the effects of tension and 
quality of the metal upon the changes in 
length produced in iron wire by magnetiza- 
tion. 

Professors E. W. Morley and D. C. Miller 
presented a joint paper on the coefficient of 
expansion of certain gases. As the coeffi- 
cient of expansion of hydrogen has been 
determined by the International Bureau of 
Weights and Measures at Paris, with a very 
high degree of precision, that of other gases 
may be determined by comparison. The 
method used in these experiments is a dif- 
ferential one, in which the difference in the 
expansion of oxygen and hydrogen, for ex- 
ample, can be determined with accuracy. 
Hydrogen is placed in one globe of five 
liters capacity and oxygen in a similar 
globe. These globes are connected to a 
manometer. They are first surrounded 
with melting ice, and then with steam. 
The differential expansions are readily ob- 
served. In this way the coefficients of ex- 
pansion of four gases have so far been deter- 
mined as follows: 


Ds cninsncagessonssenscseed 0.0037122 
Siar cddevisiacnssennesashitnsseneneds 0.0036718 
i hidieascsevsieteastividiencenntanl 0.0036719 
Cian snncrarnsccncastctoscnresscacenstes 0.0036729 


A Note on the Construction of a Sensitive 
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Radiometer was read by Professor Ernst 


Fox Nichols. In this paper the construe- 
tion of a new form of compensating torsion 
radiometer, used recently in a number of 
researches in the remote infra-red spectrum, 
was described in detail. The instrument 
is capable of a higher degree of sensitive- 
ness than either the spectro-bolometer or 
linear thermopile. A steadiness of action 
and freedom from extraneous disturbances, 
when working at high sensitiveness, are 
secured by means of the compensating ac- 
tion of two precisely equal vanes sym- 
metrically mounted on either side of the 
axis of a quartz fibre suspension. The 
system, in consequence, is acted upon dif- 
ferentially by all accidental disturbances, 
while rays to be measured are concentrated 
upon one of the vanes. The degree of sen- 
sitiveness actually attained in one instance 
was so great that the influence of rays from 
a single candle at a distance of one-third of 
a mile could be detected and roughly meas- 
ured. With an instrument of this kind 
Professors Rubens and Nichols have recently 
discovered heat waves one-fortieth milli- 
meter in length, and have demonstrated 
their electro-magnetic character. 

Professors E. L. Nichols and E. Merritt 
presented a paper on the photograph of 
manometric flames. The photographs were 
taken on a revolving drum of sensitized film, 
and showed in a striking way the effects of 
various sounds. Words and short phrases 
were spoken before the receiver. It was of 
interest to note that the effects of nearly 
like sounds could be distinguished in the 
photographs. The paper was illustrated 
with many lantern slides. 

Professor Carl Barus read papers on the 
rate at which hot glass absorbs superheated 
water, and on a method of obtaining capil- 
lary canals of specified diameters. In the 
former he computed from experiment that 
there is an absorption per hour of 0.025 
em.’ of liquid water per cm.’ of glass sur- 
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face at 180°C. The importance of the ob- 
served increase in compressibility and in 
volume contraction in the lapse of time was 
especially dwelt upon. In the latter paper 
he said that elastic tubing punctured with 
5,000 to 10,000 extremely small holes was 
subjected to external and internal pressure. 
The mean diameter of the pores in any 
given case is computed from the pressure- 
difference just necessary to cause a flow of 
gas against the capillary reaction of the 
wet porous septum. The author points out 
various applications of such tubes. Among 
other points, the cyclic character of the 
flows of liquid through the pores, when 
pressure increases and decreases consecu- 
tively, is exhibited. 

Professor Frederick Bedell read a paper 
written by himself, Professor R. E. Chand- 
ler and Mr. R. H. Sherwood, Jr., on the 
predetermination of transformer regula- 
tion. To determine the regulation by this 
method a wattmeter, ammeter and volt- 
meter are located in the primary circuit. 
One set of readings is taken with the sec- 
ondary short-circuited by a stout copper 
wire, the primary voltage being adjusted 
until the normal full-load current or any de- 
sired fraction of it flows in the transformer. 
No other data for obtaining a complete reg- 
ulation curve is required except the one set 
of readings above mentioned and the mag- 
netizing current. If a wattmeter reading 
is taken when the magnetizing current is 
measured, the data is sufficient to plot a 
complete efficiency curve as well as a curve 
for the regulation of the transformer. The 
two sets of measurements then consist of 
the reading of a wattmeter, voltmeter and 
ammeter, first on short-circuit with normal 
current, and second on open-circuit at nor- 
mal voltage. The wattmeter reading in 
the first case gives the copper losses; in 
the second case, the core losses. It is com- 
monly convenient to use the high-potential 
coil as primary in the short-circuit meas- 
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urements, and the low-potential coil as pri- 
mary in the open-circuit measurements. A 
high-potential supply is not then needed, 
and as no power is required except to sup- 
ply the losses, the complete test of a trans- 
former may be made with an incandescent 
lighting circuit for the source of supply, a 
50 light transformer being tested from one 
16 c. p. lamp socket. The total drop is 
found by laying off in the proper manner 
the inductive drop, the magnetic leakage 
drop and the drop due to ohmic resistance. 
The method is theoretically an almost ex- 
act one. Practically it is an exact method 
and less likely to error than the ordinary 
method of determining the regulation of a 
transformer by loading it. The results 
given in this paper (given in full in The 
Electrical World), from a long series of tests 
on seven transformers of various makes, 
shows the reliability of the method, the 
secondary voltage at full load determined 
by it varying usually less than one or 
two-tenths of a volt from the voltage as 
found by measurement on the transformer 
when actually loaded. An approximate 
method (by Kapp) used by one of 
our large electrical companies gives less 
accurate results. The reader is referred to 
the data given in the full paper. 

An electrical thermostat, by Dr. W. R. 
Whitney, consisted of mercury in a U tube. 
One arm of the tube contained ether, and 
the other air, at reduced pressure. One 
platinum wire was fused into the bottom 
of the tube and another above the mercury 
in the leg of the tube containing the ether. 
On the rise of the temperature the ether 
gas expanded much more rapidly than the 
air and forced down the mercury below 
the ether; a control electrical circuit 
through the platinum wires and. the mer- 
cury is thus broken, and through it the 
heating circuit. Professor W. O. Atwater 
and E. B. Rosa described their apparatus 
for testing the law of conservation of energy 
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in the human body. The subject was con- 
fined in a room whose walls consisted of a 
layer of copper, outside of which were one 
layer of zinc and three layers of wood, with 
air spaces between. The temperature of 
the air spaces was kept the same as that of 
the inclosed room, by means of currents of 
air. The condition of uniformity of tem- 
perature was tested by many thermo-elec- 
tric junctions in series, which were distri- 
buted ever the surface as uniformly as 
possible. The average position of the gal- 
vanometer mirror was kept zero. A de- 
flection of one millimeter on the scale cor- 
responded to one one-hundredth of a de- 
gree Centigrade. The amount of heat 
evolved in the room was calculated from 
the corresponding mass and change of tem- 
perature of the air which was forced to 
enter and leave the room through pipes. 
Frequent analyses of the air were made to 
determine carbon-dioxide and water vapor. 
The average of the results indicated that 
the law of conservation of energy was true. 

Professor E. B. Rosa read a paper by him- 
self and Mr. A. W. Smith, on electrical res- 
onance and dielectric hysteresis. The 
dielectric experimented on was used_in the 
form of a condenser, which was placed in 
an electric circuit, in series with a coil 
whose self-inductance was just sufficient to 
bring the alternating current used into 
phase with the E. M. F. The power ex- 
pended in the circuit was made up of two 
parts, one proportional to the resistance of 
the coil, and the other proportional to the 
equivalent resistance of the condenser. 
These quantities multiplied by the square of 
the current (virtual) gave the power ex- 
pended. 

Dr. Margaret E. Maltby presented an in- 
teresting paper on a method for the deter- 
mination of the period of electrical oscilla- 
tions and some applications of the same, 
which was based upon a new application of 
the Wheatstone bridge principle. The two 
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halves of the measuring instrument—ap 
electrometer—serve as two arms of the 
bridge, and the other two contain a con- 
denser joined to the electrometer needle 
and the two pairs of quadrants respec. 
tively. The relation that exists between 
these two, when there is no deflection, 
is a function of the rate of alternations in 
the current that passes through the sys- 
tem, viz: 7=z CR, when T is the period 
of a single alternation, C the capacity 
and #& the resistance. If C is known in 
electrostatic units and # in electromagnetic 
units, C/v’ should be substituted for C above, 
and it is then possible to solve for v. Other 
applications of the method are evident. 
See Wiedemann’s Annalen, B. 61, H. 3, 
8. 553. 

In a joint session of Sections A and B 
Professor G. W. Patterson, Jr., read a pa- 
per on the electro-static capacity of a two- 
wire cable, in which he deduced the formula 


0.01206 K 
VY4RD+ D'+D 
og — 

V4 RD+ D?—D 
when Cis the capacity in microfarads per 
kilometer, K the dielectric constant of the 
medium, R the radius of each conductor 
and D the least distance between them. 
Common logarithms are used. Professor 
W. F. Durand explained an approximate 
method of treating differential equations, 
in which he integrated by summing up 
areas considered as trapezoids. By making 
the intervals small enough any degree of 
accuracy might be obtained. Professor 
Alexander Macfarlane explained a new 
method of solving certain differential equa- 
tions that occur in mathematical physics. 
The method was applied to equations whose 
solutions involved exponential and sine 
functions. Mr. C. P. Steinmetz was on the 
program to read a paper on the screening 
effect of induced currents in solid magnetic 
bodies in an alternating field ; but, much to 
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the regretof the Section, he was unable to 


be present. 
Grorce W. Partrerson, JR. 


UNIVERSITY OF MICHIGAN. 


A NEW METHOD OF SYNCHRONIZING 
STRATA.* 


For nearly a century it has taxed strati- 
graphical geologists to the utmost to devise 
some rational and practical method by 
which the strata of the globe, the exposed 
sections of which are not visibly connected, 
can be brought into synchronous juxtapo- 
sition. Various schemes have from time 
to time been proposed, tried and aban- 
doned. While it is a simple matter to 
correlate two rock outcrops which are not 
far away from each other, the difficulties 
rapidly increase with distance and by ex- 
isting standards the determination of the 
exact equivalents finally become almost 
impossible. 


It is the special province of geological 
correlation to establish a general chrono- 
logic sequence for rock successions more or 


less widely separated geographically. The 
main features of some of the more impor- 
tant standards of comparison that have 
been adopted or are being used may be 
briefly considered, their scope defined and 
their limitations noted. These methods 
fall into two main categories: (1) the 
strictly physical, and (2) the biological. 
Of these the latter have, for many years, 
been most widely followed. At the present 
time the former are beginning to assume 
much greater prominence than ever before. 

So profound an influence have the or- 
ganic remains entombed in the rocks had 
on correlation problems that it has only 
been very recently that the inherent weak- 
nesses of this criterion has begun to be ap- 
preciated. The advantage of the physical 


* Abstracted from a paper read before the Academy 
of Sciences of St. Louis. 
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method over the biological is indicated by 
the remark made lately by McGee that 
“Nearly as much information concerning 
the geological history of the Atlantic slope 
has been obtained from the topographic 
configuration of the region within two years 
as was gathered from the sediments of the 
coastal plain and their contained fossils in 
two generations.”’ 

Indeed, for more than a score of years 
that branch of geology called stratigraphy 
has been practically at a standstill. Its 
methods are the same that were used 50 to 
75 years ago. However, the science of ge- 
ology as a whole has made gigantic strides. 
Within the last two decades several entirely 
new branches have sprung into existence. 
New and refined methods of working have 
been formulated. With all this activity 
going on about it, stratigraphy itself has 
been at last provided with new weapons 
of offense and defence, and is beginning to 
experience a revival that is surely destined 
to restore its old time prestige. 

The scope of the purely physical criteria 
of correlation and of geological classifica- 
tion as set forth in late years appears to 
have been generally overlooked. Attention 
needs to be called only to a few of these. 
Irving and Van Hise have formulated ad- 
mirable methods of correlation, in which 
organic remains are left entirely out of con- 
sideration. McGee and his colleagues have, 
by purely physical methods, attacked the 
unfossiliferous deposits of the coastal plain 
and then have applied the same methods 
successfully to the fossiliferous terranes. 
Davis and others have rejuvenated the old 
methods of stratigraphical continuity and 
lithological similarity, by making possible 
a system of correlation by geographic forms, 
and broad areas are now being geologically 
mapped by this method alone. All of these 
methods are more or less complex and not 
simple, but they demonstrate that newer 
and more natural ways are rapidly replac- 
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ing the older and more artificial ones, and 
that there is ample hope for devising phys- 
ical means of correlation that are more in 
harmony with the real nature of the prob- 
lems involved. 

Still more recently it has been suggested 
that the real basis of geological correlation 
should be found in the causes giving rise to 
and governing sedimentation. This in- 
volves primarily a classification founded 
upon mountain-making movements. It is 
proposed, therefore, to emphasize this factor 
as fundamental in the marking off of the 
leading subdivisions of geological time, and 
to define general stratigraphical succession 
in accordance with the cycles of orogenic 
development, calling the classification or 
fundamental principle of correlation a sys- 
tematic arrangement by mountains, or oro- 
taxis. It is believed to overcome many of 
the difficulties that are usually encountered 
in correlation, in that it enables successions 
of strata to be paralleled not only in prov- 
inces whose geological history has been 
similar, but in those in which it has been 


very different. 
CHARLES R. Keyes. 


CURRENT NOTES ON PHYSIOGRAPHY. 
THE ROCKY MOUNTAIN FRONT. 


Monocrarn XXVII., U. 8. G. S., on the 
Geology of the Denver Basin in Colorado, 
by Emmons, Eldredge and Cross, gives 
some account of physiographic features 
amid its detailed description of geological 
structures. The mountain front, when 
seen from a distance, rises as if from the 
sea in a continuous but rugged slope. A 
closer examination shows that, after reach- 
ing a certain height, the frontal spurs as- 
cend more gradually to the main crest of 
the range, which lies unexpectedly far back. 
The upper valleys are wide open, but 
descend into deep and narrow gorges to- 
wards the ‘shore line.’ This is taken to 
indicate a revival of stream action by up- 
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lift, after an advanced stage of denudation 
had been reached when the region stood at 
a lower level. The hog-back ridge of the 
upturned foot-hill strata (Dakota), with 
the longitudinal subsequent valleys behind 
it, is generally even and continuous, 
Zigzag turns are formed on occasional 
folds ; lapses of the ridge are noted at Gol- 
den and Boulder, where the Dakota sand- 
stone was not deposited. The moderate 
relief of the Plains is shown to result from 
extensive denudation ; the uppermost mem- 
bers of the series are broadly stripped off, 
leaving wide valleys between uplands and 
mesas of significant relief to the cross coun- 
try traveller, but broadly plain in compari- 
son to the bold mountain front. 


CASTLE MOUNTAIN, MONTANA. 
CasTLE Mountain is an outlying member 
of the Front range of the Rocky mountains 
in Montana, between the Missouri and Yel- 
lowstone rivers. It is described by Weed 
and Pirsson (Bull. 139, U.S. G.S8.) asa 
‘ dissected volcano,’ although the considera- 
ble cone that must have once risen here (as 
attested by lava flows and tuffs) has been 
almost completely denuded, and the exist- 
ing mountain of massive granite is hypo- 
thetically represented as of laccolitic struc- 
ture in the corrugated beds of the heavy 
stratified series; the granites being older 
than the effusive materials. As is 80 
generally the case in the Rocky mountains, 
moderate deformation occurred after exten- 
sive denudation of the corrugated strata, 
and considerable stratified deposits now 
mark the sites of lakes thus formed; the 
plains of Lake Smith, west of Castle Moun- 
tain, being the local illustration of this geo- 
graphical element. The volcanic eruptions 
were antecedent to the lacustrine period, 
as the lake beds consist largely of stratified 
volcanic tuffs. Glacial action is indicated 
by well marked moraines which are referred 
to two epochs. 

















a "= 











OcToBER 29, 1897.] 


The description of the lake beds above 
mentioned suggests a recurrence to a note 
in a recent number of Science. The lower 
beds, 200 feet of well-indurated clays, are 
eovered with sandstones and conglomerates, 
‘much cross-bedded and greatly resembling 
the Pliocene lake beds so common in the 
mountain valleys of Montana.’ The upper 
beds range from marls to conglomerates, 
varying rapidly in kind and composition. 
Is it not probable that these variable upper 
beds are largely of fluviatile origin ? 


SCENERY OF YELLOWSTONE PARK. 
‘Some geological causes of the scenery of 
Yellowstone National Park’ are discussed 
by A. R. Crook (Amer. Geol. XX., 1897, 
159-167), but with inadequate attention to 
the action of ordinary erosive processes. 
Mention is briefly made of the uplift of 
various mountains, but their extensive de- 
nudation into existing forms is hardly re- 
ferred to, except under the head of glacial 
action, which is given an excessive value. 
The extreme youth of the Yellowstone 
Canyon in contrast to the maturely sculp- 
tured valleys of its headwaters, one of the 
most striking features of the Park, finds no 
mention. Although punctuated here and 
there by geyser basins and surrounded bya 
frame of bold mountains, the monotony of 
the scenery over large rhyolite areas will 
disappoint many visitors who read exclama- 
tory descriptions of this ‘ Wonderland of 
America.’ The bicycle as a means of travel 
in the Park deserves notice to intending 
visitors of the hardier kind. _ 


THE PHLEGRZAN FIELDS. 


Tue Oxford University Geographical Stu- 
dentship, held in 1895-96 by R. T. Giin- 
ther, leads to an essay under the above 
title as the result of extended field work 
(London Geogr. Journ., X., 1897, 412-435). 
The area studied lies west of Naples—a re- 
gion of ‘ crater-like hills and hollows, vol- 
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canic ridges and trachytic rocks,’ known as 


the Campi flegrei, or Burning fields. It is as- 
sociated with level stretches of fertile vol- 
canic soil, spread by water or other agency 
and known as the Campagna felice. Volcanic 
activity, as a cause of topographic features, 
has here been manifested in a slow outwell- 
ing of fluid materials, forming heaps or 
streams of lava ; or in explosive discharges, 
forming craters surrounded by circular ring- 
walls of débris. The older volcanoes are 
much altered by stream and marine erosion, 
as well as by later volcanic action. Twenty- 
six craters more or less completely pre- 
served are described and classified accord- 
ing to relative age. The later craters are 
smaller and nearer the shore than the older 
ones. 

In view of the well-determined occur- 
rence of calderas, as a result of destructive 
volcanic action in contrast to the construc- 
tive action that produces typical craters, it 
is to be regretted that no consideration is 
given to the differences between these two 
serviceable types of volcanic forms. 


W. M. Davis. 
HARVARD UNIVERSITY. 





CURRENT NOTES ON ANTHROPOLOGY. 

THE PRESENT POSITION OF ETHNOGRAPHY. 

THERE has lately been published, from 
the pen of Dr. Andrew Lincke, an interest- 
ing survey of the present position and re- 
cent contributions to the science of eth- 
nography. Although his main attention is 
directed to the area of Germany, and par- 
ticularly Saxony, he has also made an exami- 
nation of what has lately been done for Asia 
and other parts of the world. His pamph- 
let of ninety-two pages is much more than 
a catalogue of books and papers. He un- 
dertakes to assign their respective value to 
those which he has himself read, and, al- 
though his notices are necessarily brief, they 
will be found useful indications to the reader 
Dr. Lincke is himself well 


and student. 
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known as a writer on folk-lore, and to this 
branch he devotes considerable attention in 
hisessay. He does not concede much space 
to American writers or subjects, but for this 
omission the explanation in the preface re- 
lating to the difficulties of exhausting so 
wide a field is sufficient. 

His paper, entitled ‘Ueber den gegen- 
wartigen Stand der Volkskunde,’ is pub- 
lished by the Verein fiir Erdkunde, in Dres- 
den, and presumably may be obtained 
from it. 


THE END OF THE HUMAN RACE, 


Onze of his learned and thoughtful articles 
is contributed on this subject by the Marquis 
de Nadaillac in a recent number of the 
Correspondant. Making anew the calcu- 
lation of the increase of population as com- 
pared with the increase of the food supply, 
he reaches the gloomy conclusion that in a 
few centuries there will inevitably be too 
little food to supply all the mouths. He 
compares the statistics of most civilized na- 
tions, and they appear to confirm his appre- 
hensions. For instance, Russia alone, at 
its present rate of births, will in one hun- 
dred years be obliged to feed eight hundred 
million persons! What, he asks, can stem 
this overwhelming tide of population? He 
gives up the problem, and says that we must 
leave it to God, a solution which is more 
creditable to his piety than to his position 
as a scientist. The real solution is to edu- 
cate men and women to the point where 
they will not recklessly produce offspring ; 
nor yet ruthlessly prevent them, as is the 
ease now in some departments of France, 
where the population is actually diminish- 
ing, although the wealth is above the aver- 
age. 

Unfortunately, modern prejudice stands 
in the way of a fair and full discussion of 
this solution. 


D. G. Brixton. 
UNIVERSITY OF PENNSYLVANIA. 
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NOTES ON INORGANIC CHEMISTRY. 


Tue Berichte for September 27th containg 
a description by Emerich Szarvasy, of Buda- 
pest, of two new salts formed by the action 
of carbon dioxide and of sulfur dioxide on 
a solution of magnesium methylate. The 
first compound is a methyl-magnesium car- 
bonate (CH,),Mg(CO,), and may be looked 
upon as a methyl salt of magnesium bicar- 
bonate, but unlike the latter, which decom- 
poses on evaporating its solution, the methyl 
salt is comparatively stable, and its solution 
in methyl alcohol can be boiled without de- 
composition. If sulfur dioxid is used in 
the place of carbon dioxid the methyl mag- 
nesium sulfite is formed, which is also 
stable. The compounds may also be looked 
upon as magnesium salts of methyl-carbonie 
acid and methyl-sulfurous acid, and show 
the great resemblance in many respects ex- 
isting between the carbonates and sulfites. 


Tue chemical world has great occasion 
to deplore the untimely end of Victor Meyer, 
and many lines of investigation begun by 
him, but not completed at the time of his 
death, will doubtless be for the present 
abandoned, while others may be carried on 
by his pupils and assistants, but will suffer 
for the lack of his guiding hand. One of 
his great works was the determination of 
vapor density at high temperatures, and 
while he had worked as high as 1,500°, and, 
perhaps, a little higher, he had entered 
upon investigations which would enable 
him to work above 2,000°. The most 
difficult part of the problem is to get a 
vessel to contain the gas, which will stand 
the temperature and at the same time be 
gas-tight. The first steps in this work are 
described in the last Berichte. The only ma- 
terial found which would satisfactorily with- 
stand the heat of the furnace used, which 
was fired by agraphite burning in a stream 
of oxygen, was magnesia. This did not 
fuse, but when pure was very porous. A nat- 
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ural magnesia from the magnesite of Veitsch 
containing some ten per cent. of impurity, 
chiefly iron with silica, was found to sinter 
together in the heat of the graphite furnace 
and form gas-tight vessels. As the hottest 
zone of the furnace is very restricted, it was 
found possible to fire successfully only very 
small vessels in this manner. Attempts 
were made to fire larger density tubes in a 
oxyhydrogen furnace, but at the highest 
heat obtained the magnesia was still porous. 
Efforts to glaze the tubes also all resulted 
in failure. Here this exceedingly difficult 
investigation now stands, and it is to be 
hoped that Professor Meyer’s assistant, Dr. 
Bodenstein, who, with Dr. von Reckling- 
hausen, has carried it thus far, will go on 
with it to success. The value of density 
determinations at a high temperature is of 
great importance to chemical theory, and 
Victor Meyer’s work has already afforded 
very valuable results, but if 500° more 
could be gained the value would be much 
a J. L. H. 


SCIENTIFIC NOTES AND NEWS. 
Tue German Society of Men of Science and 


. Physicians will hold its meeting next year at 


Dusseldorf, under the presidency of Professor 
Waldeyer, of Berlin. The secretaries of the 
meeting are Professor Mooren and Dr. von Vie- 
hoff, of Dusseldorf. 


Proresson A. A. MICHELSON, of the Uni- 
versity of Chicago, has been made a member of 
the International Committee of Weights and 
Measures in the room of the late Dr. B. A. 
Gould. 

WE called attention last week to the fifteenth 
Congress of the American Ornithologists’ Union. 
The meetings at the American Museum of Nat- 
ural History, for the presentation of scientific 
papers, beginning at 11 a. m. on Tuesday, No- 
vember 9th, are open to the public and should 
prove of interest to many residents of New 
York. Information regarding the Congress can 
be had by addressing the Secretary, Mr. John 
H. Sage, Portland, Conn. 
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Dr. Frrpsjor NANSEN arrived at New York 
on October 23d, and was in the evening the 
guest of the American Geographical Society, 
which conferred upon him the Cullum Geograph- 
ical Medal and elected him an honorary mem- 
ber. Another reception was given to him on 
Monday night by the Swedish and Norwegian 
inhabitants of the city. A reception and dinner 
was offered him by the National Geographical 
Society, Washington, on October 26th. To-day 
the American Philosophical Society of Philadel- 
phia will hold a special meeting, at which Dr. 
Nansen will present a paper on ‘Some of the 
Scientific Results of Recent Arctic Explora- 
tions.’ Dr. Nansen’s first public lecture will 
be given at the Metropolitan Opera House, New 
York, on November 6th. 


Mr. E. E. HowEtt, of Washington, has just 
received from the U. 8. Government Board of 
Control an order to construct a relief map of 
the Yellowstone National Park, for exhibition 
at the coming exposition at Omaha. This 
model, which will be 6x 64 feet in dimensions, 
will be based upon the surveys of the Park 
made by the U. 8. Geological Survey and will 
represent the geology as well as the topography. 
The scale will be one inch to the mile, and 
there will be no vertical exaggeration. The 
map will be very accurate and complete, far 
surpassing the one made some years ago. 


THE U. 8S. Geological Survey has practi- 
cally completed the distribution of the Educa- 
tional Series of Rocks, 175 suites of 156 speci- 
mens each having been sent out during the 
past summer to universities, colleges and tech- 
nical institutions in the United States. There 
remains a small number of incomplete sets, 
which will be placed in such smaller colleges as 
will make them most useful. The Educational 
Series were prepared by the Survey with much 
care, for the purpose of aiding students in ac- 
quiring a general and special knowledge of 
rocks and promoting the study of geology. 


THE first meeting of the new session of the 
Royal Geographical Society will be held on 
Monday, November 8th. After a short intro- 
ductory address by the President, Sir Clements 
Markham, K. C. B., Mr. F. J. Jackson will give 
an account of the Jackson-Harmsworth expedi- 
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tion to Franz Josef Land, of which he was 
leader. At the second meeting Dr. Sven Hedin 
will describe the results of his four years’ ex- 
plorations in Central Asia. Lieutenant Peary 
has promised to go to England about the end of 
November, and it is to be hoped that he will 
appear before the Society early in December. 
Other papers which may be expected are by Sir 
W. Martin Conway, on his recent expedition to 
Spitzbergen ; by Mr, E. A. Fitsgerald, on his 
explorations on and around Mount Aconcagua ; 
Mr. Warington Smyth, on the Eastern Malay 
Provinces of Siam, and Dr. John Murray, F. 
R. S., on his recent investigations in the Scot- 
tish lakes. There will bea special meeting early 
in 1898 in connection with the 400th anniver- 
sary of the discovery of the Cape route to India 
by Vascoda Gama. Special afternoon meetings 
are being arranged for and Christmas lectures 
to young people. Under the auspices of the 
Society and the London University Extension a 
series of twenty-five educational lectures is be- 
ing given in Gresham College by Mr. H. J. 
Mackinder, M.A., on the geography of Great 
Britain and the British seas. 


THE principal medal of the Royal Photo- 
graphic Society, London, has been awarded to 
Professor Gabriel Lippmann, Paris, for his 
work in color photography by the interference 
method. 


WE regret to record the deaths of Dr. Justin 
Winsor, Librarian of Harvard University and 
President of the American Library Association, 
on October 21st, aged sixty-six years; of Pro- 
fessor John Foster, emeritus professor of natu- 
ral philosophy in Union College, with the 
faculty of which he had been connected since 
1836, aged eighty-three years; of Mr. E. P. 
Franz, formerly assistant to Professor Schaef- 
fer at University College, London, in con- 
junction with whom he carried out important 
researches in neurology; and of Mr. William 
Scott, a well-known horticulturist and arbori- 
culturist, director of the Royal Gardens and 
forests, Mauritius, at Stirling on the 3rd of 
October, aged thirty-eight years. He was 
home on leave after an unbroken residence in 
the tropics extending to sixteen years. 


WE take from the British Medical Journal the 
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following details regarding the late Professor 
Charles Smart Roy, whose death we were re. 
cently compelled to record. Born at Arbroath, 
Scotland, in 1854, he enjoyed a thorough educa- 
tion in training and research at St. Andrew’s, 
in London andin Germany. Appointed George 
Henry Lewes student in 1880, he came to Cam- 
bridge and worked at the pathology of the 
heart,spleen and kidneys in Dr. Michael Foster’s 
laboratory, where he gave a course of lectures 
on physiology to advanced students. On the 
election of Dr. Greenfield to the chair of general 
pathology in the University of Edinburgh, Dr. 
Roy was chosen to succeed him as Director of 
the Brown Institution. During the tenure of 
this office he visited the Argentine Republic for 
the purpose of investigating the causes of an 
epizootic disease then raging among cattle in the 
Province of Entre Rios. He held the director- 
ship for two years and a-half, when in 1884 he 
was elected to the newly-established professor- 
ship of pathology in the University of Cam- 
bridge. At first the teaching of pathology was 
carried on in rooms belonging to the Physiolog- 
ical Laboratory, but in 1889 the old chemical 
laboratory was transformed and refitted to ac- 
commodate the department of pathology. In 
this building, with the help of such able students 
as Griffiths, Hankin, Adami, Hunter, Wes- 
brook, Kanthack, Lorrain-Smith, Lloyd Jones, 
Cobbett and others, much brilliant work in 
pathology and bacteriology has been carried on 
under Professor Roy’s direction. He invented 
many ingenious pieces of apparatus for physio- 
logical purposes, some of which, such asthe on- 
cometer and oncograph and the tonimeter, are 
universally known among investigators, and 
will continue to be called by hisname. Hisre- 
searches on the heart, carried out with Pro- 
fessor Adami and independently, have thrown 
new light on that perplexing organ ; it is, per- 
haps, on these that his reputation will chiefly 
rest. 

A COMMITTEE has been appointed at the 
Johns Hopkins University to arrange and exe- 
cute a memorial to Professor J. E. Humphrey 
and Dr. F. 8. Conant, who died from pernicious 
malarial fever, contracted at Port Antonio, Ja- 
maica, where they were conducting the Marine 
Laboratory of the Johns Hopkins University. 
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Dr. H. L. Clark, also of the expedition, nearly 
lost his life from the same disease. 


Tue Associazione Elletrotecnica Italiana has 
appointed the following foreign committee to 
receive subscriptions to the fund which is being 
collected for the erection of a monument at 
Turin in memory of the late Galileo Ferraris : 
Rudolph Alioth, Professor E. Arnold, Dr. A. 
D’Arsonval, Professor W. E. Ayrton, Dr. 
Frederick Bedell, Otto T. Blaithy, Professor 
A. Blondel, C. S. Bradley, C. E. L. Brown, 
Professor Dr. Emil Budde, Dr. Coleman Sel- 
lers, M. Alfred Cornu, H. Cuénod, Max Déri, 
E. Desroziers, Dolivo Dobrowolsky, Dr. Louis 
Duncan, Thomas A. Edison, Edmunds Henry, 
Professor Jas. A. Ewing, Professor J. A. Flem- 
ing, Hippolyte Fontaine, Professor Geo. 
Forbes, Dr. O. Frélich, Professor Eric Gerard, 
Ernest Gerard, H. Gorges, Eugen Hartmann, 
F. V. Hefner-Alteneck, Professor H. Hering, 
Dr. John Hopkinson, Professor Eduard Hospi- 
talier, E. Hiiber, J. Joubart, Gisbert Kapp, J. 
Kareis, Lord Kelvin, Professor Dr. Erasmus 
Kittler, Dr. Friedr. Kohlrausch, W. John 
Lieb, Jr., W. H. Lindley, Professor G. Lipp- 
mann, Dr. L. Lombardi, Professor E. Mascart, 
Senat. Montefiore, W. M. Mordey, Alois 
Naville, Professor Oliver Lodge, Dr. A. Palaz, 
R. V. Picou, W. H. Preece, Pantaleoni, Emil 
Rathenau, C. W. Rechniewski, Professor E. 
Rousseau, Professor Henry Rowland, Alexander 
Siemens, Dr. A. Slaby, Charles P. Steinmetz, 
Dr. Gotthold Stern, Professor G. Peter Tait, 
Nikola Tesla, Professor Elihu Thomson, Pro- 
fessor J. J. Thomson, Professor Sylvanus P. 
Thompson, Rene Thury, Th. Turettini, Fried- 
rich Uppenborn, Dr. A. von Waltenhofen, Dr. 
H. F. Weber, Edward Weston, Joseph Wetzler, 
Dr. V. Wietlisbach, Professor W. Wyssling, 
Professor Carl Zipernowsky. The American 
Association for the Advancement of Science, at 
the Detroit meeting, authorized Dr. Frederick 
Bedell to collect subscriptions from the mem- 
bers of the Association. 


THE Indian government has asked for twelve 
medical men to be sent out from England to 
the Bombay Presidency for duty in the plague- 
stricken districts. 


THE Linnzan Society of New South Wales, 
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Sydney, desire applications for the position of 
Macleary bacteriologist, the salary of which is 
about $2,000 per annum. 

THE late Edward C. R. Walker has be- 
queathed $20,000 to the Massachusetts Horti- 
cultural Society, to be known as the Samuel 
Walker Fund. The bequest is subject to sev- 
eral life interests. 


THE Staff of the North Carolina Agricultural 
Experiment Station has been reorganized as 
follows: Alex. Q. Holladay, Chairman of Coun- 
cil; W. A. Withers, Chemist and Acting Direc- 
tor; Frank E. Emery, Agriculturist ; W. F. 
Massey, Horticulturist, Botanist and Entomolo- 
gist; F. E. Hege, Poultry Manager; B. 8. 
Skinner, Superintendent of Farm; A. Rhodes 
and C. W. Hyans, Assistants in Horticulture, 
Botany and Entomology; J. A. Bizzell, C. B. 
Williams, H. K. Miller, C. D. Harris, A. W. 
Blair, J. D. Hufham, Jr., and F. G. Kelley, As- 
sistants in Chemistry. 


AT a recent meeting of the New York 
Zoological Society the executive committee re- 
ported that the plans for the zoological park are 
practically complete, and that it is imperative 
that the remainder of the first $100,000 of the 
building fund should be subscribed at once in 
order that the plans may be submitted to the 
Park Board without delay. If the needed sum 
is subscribed the completed plans will be laid 
before the Park Board at its meeting on No- 
vember Ist. 


PROFESSOR LESTER F. WARD gave, last week, 
a course of six lectures at the University of 
Chicago, his subject being ‘The Evolution of 
the Plant World as shown by Paleobotany.’ 


THE Secretary of Agriculture will, on No- 
vember 17th, deliver an address at the open- 
ing of the new building devoted to agriculture 
at the Tuskegee Normal and Industrial Insti- 
tute for Negroes. 


NortH Daxkora Agricultural College and 
Station have in course of construction a wing 
for a new chemical laboratory. The labo- 
ratory, when completed, will cost $20,000. 


THE Journal of the Boston Society of the Medi- 
cal Sciences will be enlarged to octavo size in 
October. By general consent of the Heads of 
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Departments it will contain full abstracts of ex- 
perimental work carried on in the following in- 
stitutions: the Medical School of Harvard Uni- 
versity, the Experimental Laboratories of the 
Massachusetts General and the Boston City 
Hospitals, the Physiological and Biological De- 
partments of the Massachusetts Institute of 
Technology, and Clark University. The num- 
bers of the Journal will be issued promptly 
after each meeting of the Society, furnishing a 
very rapid means of communication of the 
results of investigation. There will be pub- 
lished at least ten numbers a year—running 
from October to June. The subscription price 
will be $2.00 a vear. 

Messrs. Henry Youne & Sons, Liverpool, 
announce the publication of the ‘Bulletin of 
the Liverpool Museums,’ issued by authority of 
the City Council. It will be edited by Pro- 
fessor H. O. Forbes, Director of the Museums. 


Messrs. G. P. PUTNAM’s Sons have, in course 
of publication, in cooperation with Messrs. 
Bliss, Sands & Co., of London, a series of 
scientific hand-books to be issued under the title 
of ‘The Progressive Science Series.’ The gen- 
eral editorial supervision of the series will be 
in the hands of Mr. F. E. Beddard, M.A. 
(Oxon), F.R.S. Each volume will be complete 
in itself and will be devoted to one distinctive 
subject. It is not proposed to consider the 
series from the purely technical side of the 
various sciences, but social and economic ques- 
tions will be considered from their scientific 
aspect. In each treatise it will be the endeavor 
of the author to present not merely a study of 
his subject in its present status, but also to in- 
dicate the probable lines of future investiga- 
tions. The publishers promise that the volumes 
will be fully illustrated, in so far as the subject 
matter calls for illustrations, and will be suit- 
ably and attractively printed and _ bound. 
Among the earlier volumes that have been ar- 
ranged for are: 

‘The Earth’s Structure,’ by Professor Geikie. 

‘ Volcanoes,’ by Professor Bonney. 

‘ The Science of Ethics,’ by M. Berthelot. 

‘The Cell and Cellular Reproduction,’ by Professor 
Hertwig. 

‘The Animal Ovum,’ by the editor, Professor Bed- 
dard. 
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THE Royal Society of Victoria has issued the 
ninth volume of the new series of its proceed- 
ings, containing papers read before the Society 
during 1896. These are seventeen in number, 
including several valuable contributions to the 
natural history, geology and anthropology of 
Victoria. 


THE International Journal of Microscopy and 
Natural Science, edited since its foundation, six. 
teen years ago, by Mr. Alfred Allen, and pub- 
lished by Messrs. Bailliere, Tindall & Cox, 
London, has been discontinued with the present 
issue. The editor explains that this is due to 
the sales not being sufficient to pay the printer’s 
bills, but that the Postal Microscopical Society, 
with which the Journal was connected, will be 
continued. 


THE University of the State of New York, 
following the plan it has adopted of lending to 
the schools libraries and pictures, offers to make 
loans of specimens of natural history from the 
State collections. 


AT the recent meeting of the Medical Asso- 
ciation of Central New York papers were pre- 
sented on expert testimony in medico-legal 
cases, and a committee reported in favor of a 
change of the statutes, requiring all medical 
testimony to be brought in by a commission ap- 
pointed to examine the subject, the medical ex- 
perts being appointed by the Court as referees, 
and being paid by the county, not being al- 
lowed to receive fees from either the defense or 
the prosecution. 


At the opening meeting of the Royal Photo- 
graphic Society, London, the President, the 
Earl of Crawford, made his annual address, his 
subject being ‘Weights and Measures as they 
are used in Photography.’ He spoke especially 
of the importance of using the metric system in 
photography, and urged makers to use the 
metric dimensions in their cameras, plate- 
holders, etc. 


THE London Times reports that the experi- 
ments in wireless telegraphy which are being 
made near Dover by the Post Office authorities 
are being continued, and have reached an in- 
teresting stage. They are continued daily with 
varying results, according to atmospheric con- 
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ditions. Mr. Preece, the Chief of the Tele- 
graph Department, although he does not per- 
sonally conduct the experiments, goes down oc- 
casionally to witness them and compare results, 
and advise zs to future operations. The au- 
thorities are endeavoring to obtain as satisfac- 
tory results as those achieved by Marconi, but 
up to the present time they do not appear to 
have been so successful. The receiving appa- 
ratus is sent out every morning on a trolley, so 
that it can be transferred to different parts of 
the country to be experimented with. Strict 
secrecy is maintained in regard to the instru- 
ments, and when the experiments are con- 
cluded at the end of the day the apparatus is 
brought back to Fort Burgoyne and carefully 
guarded. The experiments are now being made 
within a radius of three miles of the Fort. 
Hitherto they have been confined to two miles 
with the most successful results, messages being 
freely and distinctly transmitted. At the three 
miles’ radius, it is stated, the results are not 
nearly so satisfactory. In order to transmit to 
a greater distance the height of the vertical 
wire has to be increased. As the pole at Fort 
Burgoyne is already a considerable height, the 
use of the flying kite has been resorted to in 
order to test at still greater heights. The kite 
is composed of thin copper, a wire running 
from the tail to the transmitter. 


Ir is said that Dr. Alexander Edington, Bac- 
teriologist to the Cape of Good Hope govern- 
ment, has found that the blood of animals af- 
fected by rinderpest, when treated with citric 
acid and kept for such a time as to ensure the 
death of the contagium, will, when injected, 
immunize all animals exposed toinfection. Dr. 
Edington has practiced his protective injection 
on several large herds, and always with satis- 
factory results, the largest mortality having 
been a little over 3 per cent., or eight animals 
in a herd of 234. 


Tr is stated in Natural Science that the trus- 
tees of the Albany Museum, Grahamston, have 
decided to erect a new and more commodious 
building. The necessary funds are already in 
hand, and the work is to be proceeded with at 
once. The plans have been prepared by Mr. 
Viesebosse, architect of the Cape Town Museum. 


gravel so cbtained must be large; but without 
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The new museum will be a two-storied build- 
ing, 150 feet long by about 60 feet deep. 


WE learn from Garden and Forest that the lum- 
bermen now controling a large block of Big Tree 
forest, on the western slope of the Sierra Nevada, 
in California, are making a determined effort to 
obtain from Congress authority to cut the Se- 
quoia timber in the General Grant National 
Park. This particular portion of the Sierra. . 
Reservation includes about fifteen hundred 
acres, and is covered with an exceptionally fine 
growth of Sesquoias and Sugar Pines, probably 
the oldest living organisms on the face of the 
globe. As Garden and Forest says, every indi- 
vidual is a monument which should be sacredly 
preserved for the benefit of future generations. 
To cut down one of these trees is a crime, and 
it should be a matter of national humiliation 
that a considerable part of the Sequoia forest 
has been allowed to pass from government 
control into the hands of lumbermen. There 
was no excuse for this; there would be less 
excuse in allowing those portions of the Sierra 
forest which have already been reserved for the 
benefit of the people to be opened to entry. 
The lumber, even, is not needed by the com- 
munity, which can be abundantly supplied 
from the Redwood forests, and no one but a 
little group of men who expect to make money 
by this transaction has any interest in the suc- 
cess of the movement. 


THE usual annual compilation of statistics 
relating to mines and quarries in the United 
Kingdom in 1896 has been issued by the Home 
Office and is abstracted in the London Times. 
The sources from which minerals are obtained 
in the United Kingdom are classed under five 
heads: (1) Mines under the Coal Mines Regula- 
tion Act; (2) mines under the Metalliferous 
Mines Regulation Act ; (3) quarries more than 
20 feet deep, which are now under the Quarries 
Act; (4) quarries les than 20 feet deep, which 
are not under the Quarries Act ; (5) brineworks. 
Except in the case of iron ore and a few less 
important substances, the present volume con- 
tains no account of minerals raised from the 
quarries less than 20 feet deep. It is true that 
the amounts of clay, brick-earth, sand and 
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further statutory powers no accurate account of 
the quantity and value can be given. Thanks 
to the courtesy of the owners, who have fur- 
nished returns voluntarily, accurate statistics of 
the output of the shallow ironstone quarries of 
the Midlands have been secured ; and in like 
manner the output of salt from brineworks has 
been calculated. The exports and imports of 
each of the principal minerals, furnished by the 
Board of Customs, are given after the tables of 
production, and in several cases information as 
to distribution, supplied by railway and naviga- 
tion companies, is added. Lists of smelters of 
the principal metallic ores follow the export 
and import tables, and in the case of iron the 
quantity of ore and coal used in the blast 
furnaces, and the make of pig iron, have been 
ascertained from voluntary returns furnished to 
the Home Office by the owners. The volume 
includes a table of the mines inspection districts, 
with the names and addresses of the inspectors 
of mines, assistant inspectors, secretaries to 
boards for examinations, and the Clerk of 
Mineral Statistics. The return also supplies a 
general summary of the value of minerals ob- 
tained from the colonies. The figures for 1895 
were: Africa and Mediterranean, £5,506, 739 , 
Asia, £5,874,144; Australasia, £13,919,068 ; 
Europe, £139,289; North America, £3,842,586; 
South America, £446,695; and British West 
India Islands, £101,550; total, £29,830,071, as 
compared with £28,765,009 in 1894. 


UNIVERSITY AND EDUCATIONAL NEWS. 

PROFESSOR JAMES M. CrAFTs has been elected 
President of the Massachusetts Institute of 
Technology. Professor Crafts holds the chair 
of organic chemistry in the Institute and has 
been the acting president since the death of 
General Walker. 

At Cambridge University Mr. J. B. Peace, 
M.A., Fellow of Emmanuel College, has been 
appointed demonstrator in mechanism and 
applied mechanics for five years, and Mr. H. 
Higgins, M.A., of King’s College, has been re- 
appointed demonstrator of anatomy for five 
years. 

Dr. Mo.iier, of Gottingen, has been ap- 
pointed professor of mechanical engineering in 
the Technological Institute at Dresden 
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THE New York City Board of Superintend- 
ents hold an examination for principalships of 
grammar schools on November 34, 5th and 8th, 
which are open to candidates from any part of 
the United States having an experience of ten 
years in teaching. The salaries are from $2,500 
to $3,500 per annum. 


DISCUSSION AND CORRESPONDENCE. 
LEWIS ON THE DIAMOND. 


IN two papers* recently published Mr, 
George F. Kunz has reviewed ‘Papers and 
notes on the genesis and matrix of the dia- 
mond by the late Henry Carvill Lewis.’ In 
each he attributes to Lewis the theory that 
South African diamonds have resulted from 
the intrusion of igneous rocks into and through 
carbonaceous shales, and the crystallization of 
the carbon throughout the rock as it cooled, 
from hydrocarbons distilled from the shale that 
had been broken through. In his communica- 
tion to SCIENCE, however, Mr. Kunz admits 
that in these papers Lewis does not distinctly 
assert that the shales are the origin of the car- 
bon. Mr. Kunz derives his authority for his 
representations on this point from conversa- 
tions with Lewis ten years or more ago. 

It seems to me that Mr. Kunz does Lewis a 
serious injustice. Had the latter wished to 
commit himself in print to this theory it would 
have been easy for him to express himself in 
terms as positive as those which Mr. Kunz em- 
ploys. Far from doing so he appears to sup- 
port a radically different theory, viz., that the 
diamonds are phenocrysts and an integral part 
of the lava. In the following paragraphs I 
shall quote every phrase in these two papers 
which bears on the subject, the rest of the text 
consisting of lithological discussions and the 
like. 

In his first paper, page 6, Lewis properly 
attributed the hypothesis of the derivation of 
the carbon from the shales to Mr. E. J. Dunn. 
Lewis expresses no assent to this hypothesis, at 
least in this connection, and merely comments: 


* Production of Precious Stones in the United States, 
U. 8. Geol. Survey, Mineral Resources, 1896; and this 
JOURNAL, Sept. 17, 1897. 

t Quar. Jour. Geol. Soc., Vol. 37, 1881, p. 610. 
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“If so, the atmosphere would be the original 
source of the diamond.’’ A little later he re- 
marks: 

“The earlier theories as to the origin of the 
diamond have, in the light of new facts, quite 
given way to the theory that the diamonds be- 
long to and are a part of the matrix in which 
they lie, and that this matrix is in some way of 
yoleanic origin, either in the form of mud or 
ashes or lava.’’ On page 8, however, he says: 

“The rock occurs in two types, one not bear- 
ing diamonds, the other diamantiferous, and 
the distinction between them is suggestive. 
Both occur in the same mine, and are dark, 
compact, heavy rocks, closely resembling one 
another, and differing mainly in the fact that 
one is free from enclosures of foreign substance, 
while the other is full of fragments of shale and 
other impurities. It is the latter which is 
diamantiferous.’’ What is suggested by the 
difference between these rocks Lewis does not 
further indicate. He was mistaken as to the 
facts, as he afterwards appears to have learned. 

In his second paper, read in 1887, Lewis, in 
describing the mode of occurrence of the dia- 
monds, remarks : 

“Tt is interesting also to find that they be- 
come more abundant the deeper they are from 
the surface, and where also the volcanic action 
was more intense. * * * * * Carbonados and 
black diamonds are also common, not only in 
large crystals, but very abundantly as minute, 
almost microscopic, crystals. The abundance 
of these minute crystals is another proof that 
they are not enclosures brought up from some 
other matrix.”” He sums up the evidence as 
to the origin of the diamonds as follows : 

“The explorations of the last few years have 
placed it beyond question that the serpentine 

.rock, called ‘blue ground,’ is in reality the 
matrix of the diamond. For a time it was 
thought that the diamonds were washed into 
‘kopjes’ from above, being mere alluvial de- 
posits, as held by Mr. Cooper and others ; after- 
wards, and until the present time, the idea has 
been general that they were carried up from be- 
low along with other inclusions, and that their 
true matrix was some gneiss or itacolumite, far 
below, from which they had become detached 
by voleanic agency. Others again, such as Doll, 
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hold that, while the serpentinous rock is the 
matrix of the diamond, the latter is a secondary 
mineral due to the decomposition of the rock. 
But recent investigations seem to place it be- 
yond question that diamonds are as much a part 
of the Kimberley rock as biotite, garnet, titanic 
and chromic iron and perovskite, and that, like 
these minerals, they may be considered as a 
rock ingredient. The fact that they continue 
just as abundant, if not more so, the deeper the 
mines are explored: that they are never found 
in, or especially associated with, the foreign in- 
clusions of gneiss, granite or sandstone: that 
they are distributed abundantly through all 
parts of the rock : and that in each of the four 
principal mines the diamonds have distinctive 
features of color, lustre and shape, are, with 
the microscopical evidence of the eruptive char- 
acter of the rock, strong reasons for holding 
that the diamords now lie in their original 
matrix.’’ This passage will bear but one inter- 
pretation and seems to represent Lewis’s final 
opinion. 

Later he refers to the fact discovered by Sir 
Henry Roscoe that the ‘blue ground’ contains 
a soluble hydrocarbon, but confines himself to 
characterizing this as a most interesting chem- 
ical observation. Lewis also presents Chaper’s 
results, according to which the rock of the 
Kimberley mines results from a series of erup- 
tions, between each of which there was time for 
the volcanic mass to consolidate, and in some of 
the mines it is possible to make out a chronology 
of the various eruptions. 

The only other passages pertinent in this con- 
nection are those referring to the occurrence of 
fractured diamonds. The fact that fragments 
of crystals are often found in the mine he ex- 
plains as due to the bursting of the diamonds on 
exposure to the atmosphere. He also notes, 
however, that many of the other porphyritic 
crystals of the kimberlite are broken. 

Whatever Lewis may have said in conversa- 
tion, his deliberately recorded opinion is that 
the diamond is a rock ingredient, as much a 
part of the rock as the garnet or the biotite. It 
cannot have been his wish to be represented as 
holding an opinion which, in these papers at 
least, he nowhere expressed, and from which he 
withheld his assent. 
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Lewis never visited Kimberley. I have done 
so, and from field observations reached the same 
conclusion as he did from the study of collec- 
tions. Unfortunately my collection disappeared 
in transit, but a few notes may tend to throw a 
little additional light on the subject of the 
genesis of the diamond. 

The De Beers mine and the Kimberley mine 
are each extensively developed, the former to 
1,200 feet and the latter to 1,600 feet. As is 
well known, the mines are in voleanic necks. 
I gathered some evidence that these necks are 
not drilled through the rocks, but are local en- 
largements of persistent fissures. The adjacent 
rocks are in a nearly horizontal position and in- 
clude quartzites, shales, sheets of melaphyre 
and of basalt. The quartzites are also cut by 
dikes of basic eruptives. The only bituminous 
rock in the district is the black shale, which is 
about 180 feet thick at the De Beers and 250 
feetatthe Kimberley. At each mine the under 
surface of this shale is only at the very moderate 
depth of about 350 feet from grass. In the upper 
part of the mines the kimberlite carried very 
numerous fragments of the shale. Below the 
shale stratum, however, the shale horses or ‘float- 
ing reef’ diminished in number very greatly, 
so that at over a thousand feet of depth only 
occasional fragments of shale are to be found. 
Those which I saw seemed totally unaltered. 
The edges of the fragments were sharp and 
there was no macroscopical evidence of any loss 
of carbon. Much of the lava is brecciated, but 
much also is solid with gradations between 
the two varieties. There is one well marked 
dike in the De Beers. Itis knownas the Snake, 
from its meandering course. It was determined 
by Stelzner as pikrite porphyry and as substan- 
tially the same rock as the blue ground itself. 
The ‘Snake,’ however, contains no diamonds. 

The diamonds are distributed throughout the 
necks, excepting that they never occur either in 
horses (whether of shale or of other rock) or in 
the snake dike. They are found in what appears 
to be massive lava as well as in the breccia, but 
there are portions of the mass which are too 
poor in diamonds to pay for extraction. The 
diamonds are not grouped about, or especially 
associated with, extraneous fragments. On the 
other hand, they are curiously grouped in ver- 
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tical pipes within the necks. The existence of 
these pipes was pointed out by Mr. M. Chaper 
and they were discussed by Mr. A. Moule, 
The diamonds from the several pipes seem to 
differ not only in abundance, but also in tint or 
physical character, so that with care a discrim- 
ination is possible. The pipes apparently rep. 
resent successive eruptions. 

It is important to note that the contents of 
blue ground in diamonds remains very nearly 
constant at different levels. The De Beers 
mine is now some 850 feet below the bottom of 
the shale, the Kimberley about 1,250 feet, and 
the walls of the necks or of the deposits con- 
tain no sensible amount of carbon over these 
intervals of depth, yet the average number of 
carats per ‘load’ of 16 cubic feet (about 1,600 
pounds) does not vary to an important extent, 
The yield per load for the year ending June 30, 
1896 (viz., 0.91), was almost exactly the same 
as for the year ending June 30, 1892 (viz., 0.92), 
In 1893 it was somewhat higher, in 1894 and 
1895 somewhat lower. Now, to imagine that 
the carbon has come from the shale and per- 
meated the lava downwards, in opposition to 
the flow of melted rock, to such depths as 1,000 
feet, without great diminution of quantity, is 
almost impossible. One can, indeed, fancy still 
more deeply seated shale beds, but for this hy- 
pothesis there is no evidence at all. 

While the diamond appears to be an original 
constituent of the kimberlite and occurs in 
South Africa in this manner at many localities, 
it may be classed as accessory, rather than an 
essential mineral, if there is any real distine 
tion between these groups. Some of the rock 
is rich, some too poor to be worked, and some 
seems to be absolutely barren in diamonds. So 
also there are basaltic rocks poor in olivine 
and passing over into varieties substantially 
barren so far as this mineral is concerned. 
Similarly granites are sometimes rich in zircon 
and sometimes poor. Even so-called essential 
constituents, such as the quartz of granite, like- 
wise vary in quantity, as, for example, whens 
granite passes over a syenite. 

Lewis seems to have confounded two phe 
nomena in discussing fractured diamonds. 
There are diamonds usually of a brownish tint 
which, after being exposed to the air for some 
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time, disintegrate. There are also diamonds 
of all colors and qualities which are found in 
the mines in a broken state. These are not 
eases of fracture in mining, whether by the use 
of explosives or otherwise. The fragments are 
embedded in the matrix and the crytals have 
been broken before final consolidation of the 
lava took place. They seem precisely analo- 
gous to the broken phenocrysts of hornblende 
or feldspar not infrequently found in lavas and 
such as Lewis found in kimberlite ; it is asserted 
that in a solitary case two complementary por- 
tions of a single diamond have been found, one 
of them coming from a depth of two hundred 
feet greater than the other.* 

Mr. Kunz inclines to ascribe the fracturing 
of diamonds to the brecciation of the lava. If 
this were the correct explanation one would 
expect to find the diamond fragments only at 
the surfaces of rock fragments, and to hear of 
complementary portions of diamond crystals 
found near together. The few specimens of 
still embedded fragments which I had an 
opportunity of inspecting did not bear out the 
theory of brecciation fracture, and I have noted 
above the only instance I could learn of in 
which complementary fragments have been dis- 
covered. It seems to me more probable that 
the diamonds and other fractured phenocrysts 
in massive lavas have been broken at the 
moment of explosive ejection from the volcanic 
melting-hearth. 

Tam not in a position to discuss Sir Henry 
Roseoe’s discovery of a soluble hydrocarbon in 
the blue, for I do not know whether the massive 
lava free from shale, in the deeper workings, 
does or does not contain it. If it does, the 
origin of this substance would probably be most 
easily explained as similar to that of the 
erystallized carbon, and as due to some such 
process as that to which Mr. Mendeleeff ascribes 
the formation of the Baku petroleum, the 
decomposition of earboniferous, terrestrial, 
metallic iron. 

In closing this criticism it is appropriate to 
quote the opinion of Mr. Gardner F. Williams,+ 

*E. J. Loomis, Eclipse party in South Africa, 
1896, p. 121. 

t Second annual report of the De Beers consolidated 
mines for the year ending March 31, 1890. In this 
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a mining engineer who for many years has 
managed the De Beers consolidated mines with 
conspicuous ability. ‘‘ The proofs are most con- 
clusive that the diamonds were not formed in 
situ, but have come up from below with the blue 


ground.”’ 
GEORGE F, BECKER. 
WASHINGTON, D. C., October, 1897. 


NOTE ON ‘ THE EASTERNMOST VOLCANOES OF 
THE UNITED STATES.’ 


In a letter published in ScrENcE (Vol. VI., 
No. 146, pp. 594-595, October 15, 1897) Mr. 
Robert T. Hill tries to correct the map showing 
the distribution of volcanoes in the United 
States, plate 5, published in ‘ Professor I. C. 
Russell’s magnificent volume on the Volcanoes 
of North America.’ He says the ‘‘ conclusions on 
the part of Professor Russell are erroneous and 
mar his otherwise excellent work, for some of 
the most beautiful and perfect volcanic craters 
in the United States occur in New Mexico.’’ 
Consequently Mr. Hill gives a sketch of the New 
Mexican region, giving ‘supplementary data 
concerning the distribution of volcanic phe- 
nomena.’ Among the omissions of the true 
craters of New Mexico, which have escaped Mr. 
Russell’s notice, the groups of voleanic cones 
and craters with flows of lava, called the Cer- 
rito, lying between Galisteo and the Rio Grande 
are quoted in the letter, but erroneously marked 
in the accompanying sketch as forming a line 
of three black discs or craters at the western 


report Mr. Williams quotes Stelzner as having deter- 
mined the ‘snake dike’ as pikrite porphyry and the 
blue ground as essentially the samerock. The mela- 
phyre sheet underlying the bituminous shale Stelzner 
considered as olivine diabase. Mr. Williams prob- 
ably took these determinations from letters, for I can 
find no publication by Stelzner on the subject until 
1893 (Isis Society, Dresden). In this paper Stelzner 
adopted Lewis’ term ‘kimberlite’ for the blue ground. 
He assented to Knop’s view, that the kimberlite 
magma was itself carboniferous or hydrocarboniferous 
and that the diamond crystallized out as a primitive 
rock constituent. He mentioned, as of special bearing 
on this subject, a specimen presented by Mr. Williams 
to the Freiberg Museum, a fragment of diamond which 
is intergrown with pyrope and is thus presumably 
from the same habitat as this essential element of the 
kimberlite. 
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foot of that part of the Cordilleran mountain 
series called Sierra de Sandia and bordering 
exactly the Rio Grande del Norte; just where 
is situated the town of Albuquerque and the 
villages of Alameda, Sandia and Bernalillo. 

Such erroneous volcanic geography has never 
been given in a map of the United States even 
on the most rough sketch. 

The group of craters of the Cerrito was first 
discovered by the present writer in 1853, and re- 
corded as such, on the geological map of New 
Mexico, 1857, published in Zurich, Switzerland, 
in Geology of North America. They occupy a 
part of the mesa existing between the southern 
system of the Cordillera called the Santa Fé 
Mountains and the northern end of the Sierra de 
Sandia, nearer to the city of Santa Fé than of 
Albuquerque, and close to the railroad station 
called Lamy. The Cerrito lie between Galisteo, 
Cieneguilla and Lamy. On the sketch map of 
Mr. Hill, the crater of the old volcano called 
Cerrito ought to be placed just near the head 
waters of the Rio Pecos, a little south of the 
Santa Fé Mountains and northeast of the Sierra 
de Sandia; and the three black discs of Albu- 
querque, Sandia and Bernalillo, on the eastern 
side of the Rio Grande, scratched out. 

JULES MARCOU. 


GLACIAL STRI®. 


To THE EDITOR OF SCIENCE: While stroll- 
ing over the low hills adjacent to the Delaware 
river in Northampton county, Pa., I found un- 
mistakable glacial striz, at least four miles 
south of the front of the terminal moraine, as 
commonly defined. 

Three parallel scratches, with traces of a 
fourth, on the sloping side of a shelf of lime- 
stone that had just been uncovered from under 
what seemed a slight bed of true till, and with 
a direction S. 20 W., made a mistake of judg- 
ment, it seems to me, impossible. The repeated 
occurrence of such ice traces throughout this 
county to a distance of at least twenty miles 
south of the moraine most certainly opens for 
investigation the question of the southern 
limit of glacial ice. 

Yours, 
ALBERT G. RAv. 

BETHLEHEM, September 15, 1897. 


(N.S. Von. VI. No, 143) 


THE ALLEGED EXTINCTION OF LINES OF pg 
SCENT. 

PROFESSOR W. K. Brooks contributed to 
this JouURNAL some time since (February 1, 1895) 
an interesting article entitled ‘An Inherent 
Error in the Views of Galton and Weismann on 
Variation.” The argument of this paper was 
based on the alleged necessary extinction of 
lines of descent. Thus Professor Brooks writes: 

‘* Of all the individuals of a species which lived ag 
a given period, very few would have descendants at 
a later period.’’ ‘‘ Most of the individuals in each 
generation must fail to perpetuate their lines to remote 
descendants.’’ ‘‘If a city like Baltimore, where 
the strangers to each one of us outnumber our ac- 
quaintances a thousand fold, could be quarantined 
against people from outside for a thousand yeam, 
each generation would be like the present one so far 
as known relations are concerned, although at the 
end of the period the inhabitants would certainly not 
be descended from the Baltimorians of our day, but 
from only a very few of them. Most of our lines 
would be extinct.’’ 

I return to the subject because Professor 
Brooks’ statements carry great weight in a sub- 
ject important for theories of heredity and evo- 
lution, and it seems to me that they con- 
tain ‘an inherent error.’ Family names will be- 
come extinct, as shown by Mr. Galton, but not 
lines of descent that have persisted for several 
generations. Ifthe present population of Bal- 
timore is to remain stationary, some of the in- 
habitants having no offspring, the others must 
on the average have more than two. If, for 
example, we simplify the problem by supposing 
one-half of the population to be sterile, and 
each of those who are fertile to have four off- 
spring who survivé to maturity, then only one 
sixteenth of the fertile parents would have no 
descendants in the third generation. Of the bal- 
ance only one line in 256 would become extinet 
in the fourth generation, one in 65,536 in the 
fifth, and one in 4,294,967,296 in the sixth. 
With families of variable size, etc., the caleula- 
tions would become intolerably complex; but 
in any population not decreasing in numbers 
the descendants of each individual tend to in- 
crease in a geometrical ratio and cannot become 
extinct after several generations. If King 
Alfred and King Alfred’s barber had lines of 


descent lasting several generations, we are each 
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descended from both of them; or, if not, our 
descendants (should we have them) will be. 
Genealogies are not, as Professor Brooks 
states, ‘represented by a slender thread of very 
few strands,’ but by the branching tree to 
which he objects, except that there are many 
trees whose branches interlace and anastomose. 
J. MCKEEN CATTELL. 
CotumBrA UNIVERSITY. 


SCIENTIFIC LITERATURE. 
RECENT BOOKS ON PHYSICS. 
Modes of Motion. By A. E. DOLBEAR. Boston, 

Mass., Lee & Shepard. 12mo. 120 pp. 

The second title of Professor Dolbear’s little 
book is ‘Mechanical Conceptions of Physical 
Phenomena.’ It is essentially a popular pres- 
entation of the fundamental properties of 
matter as contrasted with those which the au- 
thor assumes the ether to possess. Matter is 
contrasted with ether in reference to a series of 
twenty-two of its commonly recognized attri- 
butes, in none of which are the two found iden- 
tical, and in the great majority of cases they 
are declared to be directly opposed to each 
other. Indeed the author makes special effort 
to demonstrate the absolute dissimilarity of 
matter and ether, and in so doing even goes so 
far as to declare that the latter in no way af- 
fects the senses. But he evidently believes in 
the possibility of transforming ether into matter 
and matter into ether and the indestructibil- 
ity of matter or the impossibility of trans- 
mitting the elements he regards as tentative 
assumptions. A fewsentences are devoted toa 
consideration of the origin of the ether itself, 
but the author finds quick refuge in the easy 
‘assumption that it was in some way and at 
some time created,’ this being, he declares, more 
tational than to assume that it always existed. 
The book will be found readable and interesting 
by students of physical science. 
Deductive Physics. By FREDERICK J. RoGERs, 

M.S. Ithaca, New York, Andrews & Church. 

8vo. 250 pp. 

This book deserves consideration by all who 
are seeking a satisfactory college text-book of 
physics. It is in many respects different from 
any of the almost innumerable candidates for 
this distinction that have appeared during the 
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past decade. Of these nearly every one has its 
merits and all have faults, but the variety is so 
great that the special necessities of almost 
every situation can be satisfied. There has 
been, however, a regrettable tendency in two 
directions. On the one hand, there have ap- 
peared several treatises very complete, very 
well prepared, but so large as to be really 
formidable and quite impossible of mastery in 
the time usually allotted to this subject in the 
college curriculum. The use of these com- 
pelled the adoption of the plan of omitting or 
‘ skipping’ many pages or even chapters, which 
is by no means to be commended under all cir- 
cumstances. On the other hand, many college 
text-books are offered in which laboratory exer- 
cises are made so prominent as to seriously 
interfere with and often absolutely prevent a 
proper appreciation of the ‘theory of physics.’ 
Within afew years afew books have made 
their appearance in which both of these evils 
have been largely avoided and in which it has 
been attempted, as in the volume under con- 
sideration, ‘to present, in compact though 
logically complete form, the principal facts, 
laws, definitions and formulas of the science of 
physics.’ In the present instance the author 
hes enjoyed a large measure of success. His 
definitions of fundamental terms and principles 
are, in the main, sound and discriminating. 
Although the discussions are generally concise, 
they are generally satisfactory, and no impor- 
tant phase of the subject has been entirely 
omitted. The illustrations are diagrammatic 
and clear and the leading propositions are 
illustrated and enforced by well-selected prob- 
lems. No attention is given to experimental 
or laboratory exercises, but it is assumed that 
these accompany the use of the book whenever 
possible. In the opinion of the writer the 
author has made a mistake, unfortunately not 
an extremely uncommon one, in introducing 
several unauthorized and not generally recog- 
nized names for derived units, such as kin, 
gramkin, spoud, etc. This tendency towards 
multiplication of unit names has little to com- 
mend it and there is serious objection to it. It 
was the unanimous decision of the Chamber of 
Delegates of the International Electric Con- 
gress of 1893 that in electricity and magnetism 
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it was unwise to increase unit names beyond 
the small number then well fixed in actual use. 
The subject has been much discussed and it 
is believed that the weight of authority is 
against it. The student of physics and me- 
chanics often loses sight of the thing and its 
derivation when a distinctive name is given to 
it, and while it is extremely convenient to dis- 
tinguish by names a few of the fundamental and 
most important units of measure the number 
should be kept at the lowest possible limit. 


Problems in Elementary Physics. By E. DANA 
PrerRcE. New York, Henry Holt & Co. 
12mo. 200 pp. 

This book is intended for use in secondary 
schools along with some suitable text-book and 
with laboratory exercises. It contains a toler- 
ably extensive series of problems illustrative of 
the quantitative character of the science and 
the exactness of its conclusions. They are, in 
the main, well selected and properly distrib- 
uted. Occasional definitions, formule or brief 
explanations are inserted, intended to be sug- 
gestive of the principles involved in the solu- 
tion of the problems. Some of the problems 
and statements are open to a criticism appli- 
cable to nearly all text-books of this class. 
They are mostly written by teachers in pre- 
paratory schools who have never themselves 
(it must be inferred) enjoyed a very thorough 
training in physics. This is shown in the com- 
mon failure to recognize the limitations to which 
almost all laws are necessarily subject, or the 
restrictions which must guard their enuncia- 
tion. It is impossible, of course, to assume 
that the teacher of elementary physics should 
know all of these, as it is impossible for the 
college professor, who is a specialist in the sub- 
ject, to know them, but it is not impossible to 
avoid some of the more common errors of 
statement, and it would be of enormous value if 
both teacher and pupil could know and never 
forget that most of the simple statements of 
physical laws, either by word or by formula, 
imply a simplicity of condition which never 
actually exists in nature. It requires some 
knowledge, but not much extra time and 
trouble to guard instruction in this line and the 
result is worth many times the cost. The lack 
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of this is shown in a certain ‘ cocksureness? jp 
elementary text-books and laboratory guides, 
as to what will or will not happen if you do so 
and so, and because the thoughtful and carefa} 
student is very likely to find that if things do not 
happen as described he is in danger of losing 
both confidence and interest. Nearly all books 
of the class under consideration abound in ex- 
amples of this sort of thing. Instruction in 
physics in the secondary schools under the 
newer or laboratory methods is by no means 
the success that it is represented as being by 
those who have been its most active propagan- 
dists and the difficulty is not so much that lack 
of accurate scholarship has -made a rigorous 
presentation of principles impossible, but rather 
that the great underlying philosophy of indue- 
tive science has continued unknown to both 
teacher and pupil. M. 


Insect Life. An introduction to nature-study 
and a guide for teachers, students and 
others interested in out-of-door life. By Jonn 
Henry Comstock, Professor of Entomology 
in Cornell University and Leland Stanford 
Junior University. With many original illus- 
trations, engraved by Anna Botsford Com- 
stock, member of the Society of American 
Wood Engravers. New York, D. Appleton 
& Co. 1897. 

In the college education of the present time 
nearly all science teachers are agreed that the 
introduction to natural history studies should 
begin in the lower schools, that instruction in 
biology should be as much a matter of require- 
ment in the preparation for college as the study 
of foreign language. Many instructors of science 
in the colleges, while thoroughly believing that 
the principle is an excellent one, are not at all 
enthusiastic in the enforcement of such require- 
ments, since natural history instruction in the 
preparatory schools is, as a rule, lamentably 
bad. A few perfunctory lessons in plant 
analysis, with neither enthusiasm nor knowl 
edge on the part of the teacher, and much 
book work by rote is the rule rather than 
the exception, at least in the Western schools. 
It hardly matters what the boy or girl studies, 
so long as it is living organisms, if studied in 
the right way, and the right way is nature 
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itself. The training of the observational facul- 
ties is what the college instructor in natural 
history more especially desires in the prepara- 
tion for higher work, and it matters little 
whether that training has been obtained in the 
study of botany, zoology, physiology or geology. 

In the little work that has recently been pub- 
lished by Professor and Mrs. Comstock another 
step in the right direction has been made. The 
material for instruction in entomology is every- 
where at hand, summer and winter, and for its 
abundance, diversity and instructiveness is un- 
excelled in any department of elementary 
biology ; and ‘Insect Life’ has made the way 
plain for this elementary instruction in high 
schools and the higher grades of the grammar 
school under intelligent teachers. The work is 
an introduction to the study of animal life, call- 
ing for direct observation on the part of both 
teacher and pupil, and it is a better text-book 
for elementary instruction than any general 
work on botany or zoology can be, for classifi- 
cation is only an incidental part of the book. 
Excepting a few elementary chapters on the 
anatomy, metamorphoses and classification of 
insects, nearly the whole book is devoted to 
nature-study of the more familiar insects in their 
own haunts and in the laboratory. The con- 
cluding chapters tell in simple language how to 
prepare and preserve specimens for the cabinet. 
The pupil is encouraged to make a special 
study of some branch, and there can be no ques- 
tion but that such special study will do more to 
quicken his powers of observation and his enthu- 
siasm than any amount of generalizations. The 
book fills a unique place in entomological 
literature and is to be highly commended. It 
is written simply and is fully and admirably 


illustrated by Mrs. Comstock. 
8. W. W. 


SOCIETIES AND ACADEMIES. 
BIOLOGICAL SOCIETY OF WASHINGTON. 279TH 
MEETING, SATURDAY, OCTOBER 9TH. 

Mr. L. 0. Howarp exhibited a specimen of 
the Giant Water Beetle of Cuba. 

Mr. R. T. Hill, under the title ‘Notes on An- 
tillean Faunas, Past and Present,’ gave a re- 
sumé of his studies on the geology of the region, 
describing the various upheavals and subsi- 
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dences that had taken place and their effects 
en the fauna of the West Indies and particu- 
larly of Jamaica. He stated that communica- 
tion between the Pacific and the Gulf of Mexico 
was cut off much earlier than had been gen- 
erally supposed. 

Professor Barton W. Evermann spoke of 
‘The Catfish of Louisiana,’ stating that few 
were aware of the extent of the fishery, 2,000,- 
000 pounds being shipped annually. Two spe- 
cies were taken, Ictalurus furcatus and I. nigri- 
cans, the latter species having for some time 
been regarded as belonging to the genus Ami- 
urus. During low water the fishes were taken 
in the bayous by means of extremely long trout 
lines, but during high water they were taken in 
the flooded woods, mostly on single lines. 

Dr. Theo. Gill discussed ‘The Inadequacy 
of the Order Bunotheria,’ stating that the 
group was not a natural one. 

F. A. Lucas, 
Secretary. 


NEW YORK ACADEMY OF SCIENCES, SECTION OF 
GEOLOGY, OCTOBER 158, 1897. 


THE first meeting of the Section for the 
autumn was largely devoted to accounts by 
various members of the scientific meetings of 
interest held during the summer. President 
Stevenson spoke briefly of the work of the 
International Congress of Geologists at St. 
Petersburg. The Secretary spoke of the 
work of the Geographical Section of the 
British Association for the Advancement of 
Science, at Toronto, and Professor Martin 
gave a similar account of the work of the Geo- 
logical Section at the same meeting. The prin- 
cipal paper of the evening, apart from these 
descriptions, was by Mr. Charles Bullman, who 
gave a descriptive account of the location and 
character of the auriferous gravels of the State 
of Colombia, illfistrated by many specimens. 
In the opinion of the speaker, the auriferous 
gravels are of wide distribution and thickness, 
and of exceeding value, and much more ex- 
tensively distributed than stated by Mr. F. C. 
Nicholas, who gave a paper before the Academy 
on the same topic at one of the spring meet- 
ings. The speaker believes that the gold de- 
posits are still being laid down with consider- 
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able richness and that the whole area around 
the San Juan river is extremely rich in aurifer- 
ous deposits. The paper was discussed by Mr. 
Nicholas, who reiterated his statements that 
the gold-bearing clay deposits are not as exten- 
sive as they at first may seem to be, and that 
they are isolated to a few small localities now 
being dissected and drained by small streams. 
RIcHARD E. DopGE, 
Secretary. 


ANNUAL MEETING OF THE NEW YORK SECTION 
OF THE AMERICAN CHEMICAL SOCIETY. 

THE annual meeting of the New York Section 
of the American Chemical Society was held at 
the College of the City of New York on Friday 
evening, October 15th, Dr. William McMurtrie 
presiding and fifty-two members present. The 
result of the election of officers for the ensuing 
year was as follows: Dr. William McMurtrie, 
Chairman; Dr. Durand Woodman, Secretary 
and Treasurer; Drs. C. A. Doremus, A. C. 
Hale and A. A. Breneman, Executive Com- 
mittee; Dr. McMurtrie, C. F. McKenna and 
Marston T. Bogert, Delegates to the Scientific 
Alliance of New York. 

Brief remarks were made by the Chairman on 
the death of Dr. M. Alsberg, one of the eight 
original founders of the Society, and an obituary 
notice by Dr. H. Endemann was read by the 
Secretary. 

A paper was read by Professor P. ©. MclIl- 
hiney on ‘Some Experiments on Thermo-elec- 
tric Pyrometry,’ in which a very expensive 
form of electric pyrometer was described and 
directions given for its arrangement. Dr. Mc- 
Murtrie made an address on ‘ Recent Progress 
in Industrial Chemistry,’ after which a vote of 
thanks was unanimously passed to the Chair- 
man for his faithful and energetic efforts during 
the year to make the meetings interesting and 


successful. 
DURAND WOODMAN, 


Secretary. 


THE ACADEMY OF SCIENCE OF ST. LOUIS. 
AT the meeting of the Academy of Science 
of St. Louis, held on the evening of October 
18, 1897, the Secretary presented in abstract a 
paper by Frank Collins Baker, entitled ‘The 


SCIENCE. 


[N.S. Von VL NoJ 


Molluscan Fauna of Western New York,’ “ 
ing with specimens collected by the au 
tween July 5 and July 29, 1897, and b 
some 1,500 specimens, representing 75 
and giving exact data concerning weather, t@ 
perature and altitude for each station ig_ 
different localities visited. The paper en 
ates 146 species and 10 varieties, inel 
those previously recorded for the section 
which it deals. The lingual dentition of 
thinia tentaculata is described and figured, am 
several species have been subjected to critica 
review. 

Professor H. A. Runicke made some informs 
remarks on recent progress in our knowl 
of the constitution of steel, with reference } 
to its microscopy and chemistry. 

WILLIAM TRELEASE, 


Recording Secretary, 


NEW BOOKS. 


Sleep ; Its Physiology, Pathology, Hygiene 
Psychology. MARIE DE MANACEINE, 
don, Walter Scott, Ltd.; New York, Charl 
Scribner’s Sons. 1897. Pp. vii+ 341. 

Elements of Comparative Zoology. J. 8S. Kn 
LEY. New York, Henry Holt & Co. 189 
Pp. vii+ 357. 

Children’s Ways. 
D. Appleton & Co. 
$1.25. 

The Living Substance as Such, and as 0 
ism. GWENDOLEN FOULKE ANDREWS. B& 
ton, Ginn & Co. 1897. Pp. 176. 

Light, Visible and Invisible. SILVANUS 
THompson. New York and London, 
Macmillan Company. 1897. Pp. xii+2 

Ordinary Differential Equations. JAMES MO 
Pace. New York and London, The Mate 
millan Company. 1897. Pp. xviii+2260” 
$1.25. a 

A Text-Book of Special Pathological Anatomy. 
ERNst ZIEGLER. ‘Translated and edited 
from the eighth German edition by 


JAMES SuLLY. New Yor 
1897. Pp. viii+1 
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MacAlister and Henry W. Cattell. Secti 
IX.-XV. New York and London, 
Macmillan Company. 1897. Pp. xv+5%) 
—1221+xxxi. $4.00. 
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